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T)ERSONS,  who  know  nothiiig  more  of 
JL  Chemiftry  than  the  name,  naturally  fup- 
pofe  it  to  be  a  trade  exercifed  by  the  fhop- 
keepers,  cdWtA  Druggijis  and  Chemijlsy  who 
are  thought  to  be  chiefly  employed  in  pre- 
jparing  medicines  for  the  ufe  of  apothecaries; 
Chemiftry,  therefore,  they  imagine,  belongs 
exclufively  to  phyfic  :  but  if,  excited  by 
curiofity,  they  becorrie  better  acquainted 
with  this  bewitching  fcience,  they  will  foon 
difcover  its  intimate  connexion  with  every 
other  branch  of  human  knowledge  ;  and 
that  the  arts  and  manufaftures  fo  peculiar- 
ly conducive  to  the  profperity  of  nations, 
conftantly  look  up  to  Chemiftry  in  their 
progrefs  towards  perfe6tion.  In  this  point 
of  view,  it  claims  the  fupport  of  minifterial 
power  in  all  countries. 

a  3  The 
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The  hiftory  of  Chemiftry,  like  the  hifto- 
ries  of  nations,  originates  in  fable  and  ob- 
fcurity  ;  nor,  indeed,  if  it  were  poffible  to 
difpel  the  clond  by  which  it  is  enveloped, 
would  the  difcovery  anfwer  any  rational 
purpofe.  Whether  angels,  falling  in  love 
with  the  fair  daughters  of  men,  and  having 
no  gold  wherewith  to  purchafe  their  favours^ 
taught  them  how  to  make  it  ? — Whether 
Tabal-Cain  underftood  metallurgy? — Whe- 
ther Tubal-Cain  and  Vulcan  were  the  fame 
perfon  ?  —  Whether  Hermes  was  Noah*s 
grandfon  r — Whether,  beeaufe  Mofes  burnt 
and  pulverized  the  golden  calf,  and  made 
the  children  of  Ifrael  to  drink  it,  we  are  ta 
conclude  that  he  underftood  Chemiftry  ? — 
Whether  Hermes  the  elder,  or  Hermes  Trif- 
megiftus,  were  the  firft  Chemifts  in  Egypt  ? 
' — Thefe  enquiries,  I  fay,  important  as  they 
may  be  to  antiquarians,  are  of  no  confe- 
quence  in  the  hiftory  of  Chemiftry. 

Suidas:  (who  lived  in  the  tenth  century) 
tells  us,  that  Diocletian  (who  lived  feven 
centuries  before  him)  ordered  all  the  books 

in 
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In  Egypt,  that  taught  the  art  of  preparing 
gold  or  filver,  to  be  burnt.  Probably  they 
were  numerous ;  and,  fince  the  invention 
of  printing,  no  lefs  than  5000  volumes  on. 
alchemy  have  been  publi(lied>  If  thefe  had 
alfo  been  burnt,  v^e  (hould  have  fuftalned 

tltJ  great  lofs.  The  authors  of  thefe  books 
did  not  intend  to  inftruft,  but  to  deceive 
the  world  into  a  belief  that  they  converfed 
with  devils,  who  had  revealed  to  them  the 
moft  profound  fecrets  of  nature,  particu- 
larly that  by  which  fhe  makes  gold ;  and 
they  took  fuch  fpecial  care  to  envelope  their 
ignorance  in  myftery,  that  their  books  are 
perfectly  unintelligible. 

It  has  been  often  faid,  by  way  of  apology 
for  thefe  alchemifts,  that  in  their  attempts 
to  make  gold,  or  to  produce  an  univerfal 

fmedicine,  they  {tumbled  accidentally  upon, 
Valuable  difcoveries.  1  do  not  recolleft  what 
thefe  valuable  difcoveries  were  1  but  I  know 
that  the  prefent  fyilem  of  philofophical  Che- 
rhiftry  is  founded  principally  on  difcoveries 
teade  within  our  own  times. 

a  4  The 
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The  Greeks  and  Romans  doubtlefs  wer^ 
fo  far  acquainted  with  metallurgy,  as  to 
fmelt  metals  from  their  ores,  and  manufac-» 
ture  them  into  coins,  utenfils,  and  orna- 
ments;  but  they  have  bequeathed  us  no 
chemical  books. 

The  Arabian  phyficians  who  lived  in  the 
eighth,  ninth,  and  tenth  centuries,,  wrote 
feveral  alchemical  books  in  Arabic,  fome  of 
which  were  tranflated  into  Latin.  The 
fourteenth  and  fifteentii  centuries  produced 
feveral  Chemifts  of  the  fame  ftamp.  Thefe 
were  fucceeded,  in .  Germany  particularly, 
by  men  of  abilities,  who  made  conlider- 
able  progrefs  in  metallurgy.  But,  how 
carefully  foevervWe  may  trace  the  progrefs  of 
Chemiftry  from  Tubal-Cain  down  to  the  be- 
ginning of  the  prefent  century,  it  is  not  till 
we  arrive  at  this  late  period  that  we  meet 
with  any  difcovery  of  importance  to  the 
conftituticn  of  a  rational  theory.  Stahl,  a 
German  phyfician,  had  the  fmgular  felicity 
of  difcovering,  or  rather  of  comprehending 
that  principle  of  inflammability,  and  of  all 

me- 
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metallic  fubftances,  which  Beccher  had  cal-^ 
led  phlogiftoUy  the  real  exiftence  of  which, 
hath  been  fince  irrefragably  demonftrated 
by  other  Chemifts,  and  particularly  by  our 
countryman  Mr.  Kirwan,  in  a  late  very  ex- 
cellent treatife  on  this  particular  fubje6t. 
A  modern  feft  of  French  philofophers,  cal- 
led Antiphlogijiians^  have  endeavoured  to 
blow  up  this  firft  pillar  of  chemical  theory  $ 
but  in  vain  :  it  Hands  upon  the  firm  bafis 
©f  demonftration,  and  it  will  ftand  for- 
ever. 

The  fecond  pillar  of  rational  Chemiftry, 
is  our  prefent  knowledge  of  the  exiftence 
and  properties  of  that  elaftic  fluid  called ^a*- 
id  air^  or  calcareous  gas^  or  aerial  acid^  For 
this  knowledge  we  are  entirely  indebted  to 
Dr.  Black,  profeflbr  of  Chemiftry  at  Edin- 
burgh. Without  this  knowledge,  innu- 
merable chemical  phenom.ena  v/ere  inexpli- 
cable. He  publifhed  his  experiments  in 
1755.  But  the  nature  and  properties  of 
this  elaftic  fluid  were  never  fully  inveftigated 
till  the  year  1774,  when  Bergman  read  an 

ad- 
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admirable  diflertation  oil  the  fubjeft,  to  the 
Royal  Academy  of  Upfal. 

The  third  pillar  of  the  fcience  of  Ghe- 
miftry,  is  the  do^rine  of  chemical  attrac- 
tions :  its  foundation  was  laid  by  Geoffroy^ 
and  it  was  finiflied  by  the  immortal  Berg- 
man 5  from  whofe  differtations^  together 
with  thofe  of  his  countryman  Scheele,  there 
is  more  of  Chemiftry  to  be  learnt,  than  from 
the  thoufands  of  volumes  by  which  they 
were  preceded.  Alasl  thefe  two  excellent 
xnQn  are  no  more ! 

The  fourth  grand  column  on  which  our 
prefent  fyftem  refts,  is  the  pofitive  know- 
ledge, that  there  are  in  nature  five  diftinft 
primitive  earths,  two  of  which  were  un- 
known to  Macquer,  even  fo  late  as  the 
publication  of  the  lafi  edition  of  his  dic- 
tionary. Margraaf  had  divided  earths  into 
four  fpecies^  and  Baume  had  reduced  them 
to  two. 

The  fifth  pillar  of  Chemiftryj  is  our 
prefent  knowledge  of  th€  exiftence  and  pro- 
perties of  various  permanently  elaftic  aerial 

fluids. 
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fluids.  It  is  a  column  of  tlie  compolite 
order.  Dw  Hales  built  the  bafe  about  fifty 
years  ago.  Dr,  Prieftley  erefted  the  entire 
ihaft,  and  Mr.  Cavendifh  finiflied  the  capital 
by  his  difcovery  that  pure  and  inflammable 
air  conftitute  v^ater.  — '^  Non  dubito  fo7'e 
plet^ofque  qui  hoc  genus  fcripturce  leve^  et 
7ion  fath  dignum^  judicent^  I  am  of  the. 
fame  opinion  3  but  I  have  not  leifure  to 
alter  it. — This  reminds  me,  that  there  are 
fome  few  paffiiges  (I  hope  not  many)  in  this 
volume,  on  reading  which,  philofopliers 
will,  with  reafon,  accufe  me  of  too  much 
levity.  Doubtlefs,  to  laugh  is  beneath  the 
dignity  of  philofophy  ;  but  I  iliould  think. 
Ihe  might  fometimes  be  permitted  to  fmile. 
Other  proofs  of  the  rapid  progrefs  oi 
Chemiftry  in  the  prefent  age,  are  the  dif- 
covery of  feveral  new  femi-metals,  which, 
in  all,  are  now  nine  in  number;  the  mul- 
tiplication of  acids,  diftinCily  characlerized^ 
from  fix  or  feven,  to  upwards  of  twenty  ^ 
and  the  difcovery  af  ten  different  fpecies  of 
aerial  fluids. 

Mine- 
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Mineralogy,  which  is  now  properly  cdn» 
fidered  as  a  branch  of  Cheniiflry,  hath,  iii 
confequence  of  this  confideration,  been,  in 
Sweden  and  in  Germany^  wonderfully  im- 
proved, and  finally  reduced  to  a  regular 
fyftem,  by  Mr.  Kirwan,  in  his  admirable 
Elements  of  Mineralogy. 

From  the  prefent  fcientific  mariner  of  iil- 
veftigation,  an  infinite  number  of  important 
fecrets  of  nature  have  been  difcovered  ^  but 
thefe  difcoveries  are  but  a  part  of  the  obli- 
gation which  Chemiftry  owes  to  the  philo- 
fophy  of  the  prefent  age  :  it  is  to  the  know- 
ledge of  that  fcientific  manner  of  invefliga- 
tion  that  file  is  principally  indebted  ;  that 
modus  operandi^  from  which  future  difco- 
veries are  to  be  expe6led. 

From  the  preceding  part  of  this  preface, 
it  muft  appear  that  Cheniiftry  is  an  entire 
new  fcience  ^  that  all  the  old  books  are  ufe* 
lefs,  and  that  many  of  thofe  of  no  very  an- 
cient date,  muft  be  defeflive  and  erroneous. 
This  truth  is  the  beft  apology  I  can  make 

for 
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for  obtruding  the  prefent  volume  on  the 
public. 

I  have  mentioned  a  new  fed  of  philbfo- 
phers.  called  Antiphlogijliam.  The  reader 
may  perhaps  be  curious  to  know  fomething 
of  their  origin  and  their  creed.  Who  was 
the  real  founder  of  this  fe£l,  I  am  not  quite 
certain.  I  think  that  honour  is  due  to 
M.  Lavoifier,  a  Chemift  high  in  fame,  and 
very  defervedly  fo :  but,  1  believe,  their 
whole  fyftem  was  firft  promulgated  in 
Fourecroy's  Elements  de  Chimie,  Their  doc-? 
trine  is  briefly  this : 

1.  Phlogifton  has  no  exiftence, 

2.  Inflammable  bodies  contain  no  prin- 
ciple of  inflammability ;  but  are  inflamed  in 
Confequence  of  their  attraftion  to  the  acid 
principle  of  pure  air,  which  pure  air  con- 
fifl:s  of  this  acid  principle  and  the  matter  of 
heat  or  light.  Now  this  pure  air  being  thus 
decompofed,  the  matter  of  heat  and  light  is 
fet  at  liberty,  and  inflammation  and  com- 
buftion  are  the  confequence. 

3.  This 
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.^^g.'^his  oxygenous  prindple,  as  they  are 
pleafeci  to  call  it,  of  pure  air,  combined 
with  a  bafis  peculiar  to  each,  conftitutes  all 
acids. 

4.  Fixed  air  is  a  combination  of  charcoal 
and  pure  air  :  confequently  charcoal  exifts 
in  all  bodies  that  contain  fixed  air. 

^.  ¥/lien  metals  are  diflblved  in  acids, 
the  water  contained  in  the  acid  is  decom- 
pofed  :  its  pure  air  unites  v/ith  the  metal 
and  forms  a  calx,  and  its  inflammable  air  is 
i^t  free. 

Such  are  the  fundamental  principles  of 
this  new  philofophical  Chemiftry.  It  was 
born  in  France,  and  there  let  it  die.  It  has 
been  confidered  in  other  nations  only  to  be 
jidiculed.  '^ 

-:Probably  it  may  be  expected  that  I  iQiould 
apologize  for  having,  in  different  parts  of 
this  volume,  taken  the  liberty  to  conlradici 
the  illuftrious  French  Ch6mifts  Baume  and 
Macquer.  I  confefs,  they  are  both  honourabk 
men  \  I  efteem  tjiem  for  their  zeal,  their  afV 
fiduity,  and  their  abilities  3  their  books  are 

uni- 
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iir4verfally  read,  and,  for  that  very  reafon^ 
their  errors  are  dangeroufly  Important. 
The  firfl:  of  thefe  Chemifts  is  fo  unfortunate 
as  to  be  miftaken,  in  point  of  theory,  in 
almoft  every  page  of  his  voluminous  publi- 
cations  I  and,  what  is  ftill  woife,  //y^/V 
flier  Jouvent  V experience  a  la  theorie.  — 
M.  Macquer's  Di^ilionary  was  a  very  ufeful 
book.  Before  it  be  re  printed  it  fhould  be 
re-written,  and  the  diffufive  alphabetical 
differtations  of  which  it  confifls,  condenfed 
into  half  the  number  of  pages. 

I  have  taken  fome  liberty  with  our  great 
national  Cyclopaedia.  It  is  fo  very  ufeful  a 
book  in  itis  prefent  ftate,  that  the  editor  de» 
ferves  every  acknowledgement  from  the  pub- 
lic. But  the  Chemiftry  of  Mr.  Boyle,  and 
of  the  early  volumes  of  the  Philofophical 
Tranfaftions,  both  French  and  Engiifh, 
{hould  have  been  retained  hiftorically  only^ 
and  always  contrafted,  and,  when  neceffary, 
refuted  by  later  difcoveries. 

If,  in  the  Table  of  Philofophical  Opini- 
ons,. I  have  been  guilty  of  mifreprefentation, 

I  hope 
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I  hope  thofe  whom  I  have  thereby  offended^ 
will  do  me  the  favour  to  fet  me  right. 

That  there  are  blots  in  this  vokime,  I 
make  no  doubt  ;  and,  v^^ith  great  fmcerity, 
I  declare,  that  1  wifli  they  may  be  ^/V.— 
The  difcovery  of  truth  is,  or  ought  to  be, 
the  fole  objefc  of  philofophical  enquiry  5  and 
he  that  is  offended  at  the  means  by  which 
the  difcovery  is  made,  deferves  not  the  name 
of  a  philofopher. 

When  I  began  the  fecond  part  of  this 
volume,  I  meant  to  proceed  fyflematically ; 
but  finding  it  impoHible  to  reduce  the  re- 
mainder of  the  practical  part  to  a  fcientific 
arrangement,  without  frequent  repetitions 
and  omiffions,  1  determined  to  throw  it  into 
the  form  of  a  diclionary  5  which  form,  I 
believe,  the  reader  will  find  moft  conve- 
nient. 
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CHEMISTRY, 


C    H    A    P.      L 

CHEMISTRY,  as  a  Science,  involves  tk 
whole  creation.  Many  of  ihe  operations  of 
Nature  in  the  atmofphere,  in  the  animal  oecono- 
my,  and  in  the  vegetable  and  fofiil  kingdonns, 
are  chemical  procefTes,  The  great  inflrument  of 
thefe  operations  is  that  immenfe  fountain  of  light 
and  heat,  which  is  the  vifible  caufe  of  fluidity, 
and  confequently  of  all  animal  and  vegetable  ex- 
iflence. 

As  an  Art,  the  fole  objeft  of  CHEMisxRy  is 
inanimate  Matter,  the  phyfical  Elements  of 
\^hich  are  fuppofed  to  be  Fire,  Air,  Water,  and 
Earth. 

They  are  called  Elements,  or  Principles,  be- 
caufe  Chemifls  tell  us,  that  all  bodies  in  nature, 
after  the  mod  elaborate  analization,   are  reduced 
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to  one  or  more  of  thefe,  which  hitherto  are  found 
to  be  unalterable  and  indeftrudlible, 

Philofophers  afcribe  to  mattery  four  general 
properties,  viz.  extreme  divifibility— 'impene- 
trable hardnefs  —  pofitive  inertnefs  -*-  gravita- 
tion. 

Divifthiliiy  is  exemplified  in  the  dudility  of 
gold,  a  fingle  grain  of  which  will  gild  a  filvcr 
^ire  upwards  of  1600  yards  long  ;  alfo  in  the  im- 
menfe  diffufiort  of  light,  and  of  many  volatile 
itibftancesi  and  particularly  in  chemical  folu- 
trons.  .{ 

Impenetrable  hardnefs^  is  fuppofed  to  be  demon- 
ftrated  by  the  clink  of  water  falling  on  a  hard 
body  inclofed  in  a  glafs  veiTel,  whence  the  air  is 
exhaufted  by  means  of  an  air-pump.  But  water 
is  in  fome  degree  compreflible  5  therefore,  if  its 
particles  touch  each  other,  they  are  elaftic,  and 
confequently  not  abfolutely  hard.  Befides,  water 
Is  difcovered  to  be  not  a  fimple  element,  but  a 
compound  of  air  and  fire,  as  we  fhail  foon  learn. 
Thus  the  phyfical  elements  are  reduced  to  three. 

Pofitive  inertnefs :  for,  fay  the  philofophers, 
matter  cannot  move  without  being  either  impel- 
led or  attraded.  I  doubt  much  whether  this  be 
true  of  Jirey  and  whether,  when  uncombined, 
motion  be  not  one  of  its  efiential  properties. 

Gravitation*  This  property  of  matter  feems 
alfo  no  property  of  fire,  which  moves  with  equal 
facility  in  all  diredions,  and  may  be  accumulated 
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m  hard  bodies  to  any  degree  without  increafing 
their  weight.  Fire,  being  the  caufe  of  volatility, 
feems  rather  to  be  in  conftant  counter- adion  to 
gravity. 


CHAP.        II. 

PHYSICAL     ELEMENTS. 

FI R  E  is  pure  and  volatile,  or  cooibined  and 
fixed. 
Pure  fire  is  diftinguilhed  by  the  following  pro- 
per  ties. 

1.  It  is  effentially  fluid,  invifible  and  without 
weight. 

2.  It  is  the  innnnediate  caufe  of  all  fluidity. 

3.  It  penetrates  and  pervades  all  bodies  on  the 
furface  of  the  earth,  and  as  far  beneath  the  fur-' 
face  as  hath  been  hitherto  explored.  Wat€r  hatii 
never  been  found  in  a  congealed  flate,  in  the 
deepeft  niines. 

4.  It  has  a  conftant  propenfity  to  diffufe  itfelf 
equally  through  all  bodies  howfoever  different  in 
point  of  denfity.  A  nnarble  flab,  a  plate  of  iron, 
a  decanter  of  water,  and  a  lady's  muff',  at  the 
fame  diftance  from  the  fire,  and  other  external 
circumftances  being  equal,  poflefs  an  equal  degree 
of  heat,  which  is  precifely  that  of  the  atmofphere 
in  which  they  fl:and. 
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5..  It  is  perpetually  in  motion  from  one  body 
to  another,  and  from  different  parts  of  the  fame 
body,  becaufe  external  circumftances  are .  incef- 
fantly  varying. 

6.  In  flu6tuating  from  one  body  to  another,  ic 
produces  a  conftant  vibration  of  their  conftituent 
parts  ;  for  all  bodies  expand  and  contradl  in  pro- 
portion to  the  quantity  of  pure  fire  they  con- 
tain, 

7.  Accumulated  beyond  a  certain  quantity,  it 
effe6ls  the  diffolution  of  bodies,  by  forcing  their 
conftituent  parts  beyond  the  fphere  of  mutual  at^ 
tradlion,  called  the  attradlion  of  cohefion,  which 
is  the  caule  of  folidity.  Hence  the  fovereign 
agency  of  fire  in  chemical  operations. 

•  8.  It  excites  the  fenfatlon  of  heat  when  the 
body  touched  contains  a  greater  quantity  of  un- 
combined  fire  than  the  fineero 

Heat,  or  t\\Q  matter  of  heat ^  is,  byScheeleand 
Bergman,  fubflituted  for  fire,  v/hich  they  believe 
to  be  the  adion  of  heat  when  inCreafed  to  a  cer- 
tain degree.  The  firft  of  thefe  celebrated  cherrtifts 
believed  this  matter  of  heat  to  be  a  compound  of 
phlogifton  and  pure  air.  He  was  certainly  mif- 
taken.  It  feem3  more  philofophical  to  confider 
heat  as  an  effeSf  of  which  fire  is  the  fole  caufe. 

But,  notwithftanding  the  tefl  of  the  thermo- 
meter, by  which  all  bodies,  in  the  fame  fituation, 
appear  to  pofTefs  an  equal  degree  of  hear,  it  is 
fcund,  by  their  different  powers  of  melting  ice, 
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that  their  fpecific  heat  is  not  equal.  See  the  an- 
nexed Tables  :  the  firft  three  of  which  are  from 
Bergman  i  the  fourth  by  Lavoifier  and  de  la 
Place. 

Heat  I  confider  not  as  a  diftiniS  fubflanc^,  but 
as  an  effect  of  fire,  fixed  or  volatile  ;  in  both 
which  dates  fire  feems  to  exift  in  all  bodies,  folid 
and  fluid.  Fixed  fire  I  believe  to  be  a  conflituent 
part  of  all  bodies,  and  their  fpecific  heat  to  de- 
pend on  the  quantity  of  fixed  fire  in  each.  This 
fixed,  this  latent  fire,  cannot  be  feparated  from 
the  other  conftituent  parts  of  bodies,  but  by  their 
decompofition :  it  then  becomes  volatile  and  in- 
coercible.  If  this  hypothefis  be  true,  fire  exifts, 
in  all  natural  bodies  that  contain  phlogiflon,  in 
three  different  flares :  firfl,  in  that  volatile  ftate 
in  which  it  perpetually  flucluates  between  one 
body  and  another;  2*>,  combined  with  an  acid, 
probably  in  the  form  of  fixed  inflammable  air,  or 
phlogiflon  j  3®,  uncombined  and  fixed  as  a  con- 
ftituent  principle,  determining  the  fpecific  heat 
of  bodies  according  to  its  quantity.  That  the 
fpecific  heat  depends  on  fome  6xed  principle,  is 
evident  from  its  not  varying  with  external  t'ir- 
cumflances  5  and,  that  it  is  independent  of  phlo- 
giflon, appears  from  the  tables  annexed,  where 
we  obferve  that  oils  poffefs  far  lefs  fpecific  heae 
than  the  incombuflible  liquids, 
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SPECIFIC      HEAT. 

TABLE     I. 
SOLIDS. 


Specific  gravti^' 

SpecL  heah 

Volatile  alkali,  mild. 

.— 

1,851 

Swedifh  glafs,             -             - 

2,386 

— 

0,187 

Flint  glafs. 

— 

0,174 

Agate,            «            - 

-  2,648 

— 

0,19s 

Ice, 

— 

0,900 

Sulphur, 

— 

o,i8i 

Gold, 

19,040 

— 

0,050 

Silver, 

10,000 

— 

©,082 

Mercury, 

i3>3o^ 

— . 

0,031 

Lead, 

11,456 

— 

0,042 

Copper,            -                •- 

8,784 

— 

0,114 

Iron,             -            m            ^ 

7,876 

— 

0,126 

Tin, 

7,380 

— . 

0,Qfe 

Bifmuth, 

9,861 

— 

0,H1 

Antimony, 

6,107 

— 

o,o6j 

Brafs,            -            . 

8,356 

-^ 

0,116 

Calcined  lead. 

.— 

0,068 

Calcined  iron,         -»             ^ 

— . 

0,32Q 

Calcined  tin, 

-^ 

0,096: 

Calcined  lead  and  tin  mixed. 

i^ 

0,102 

Plaphprctic  antimony  wafhed,. 

- 

^«. 

0,220 

TABLE 

elements:        ^ 

TABLE      11. 
L      I      Q^     U      I      D      S. 

Specific  gravity.     Specif  haU 
Pure  water. 
Clear  vitriolic  acid. 
Dark-coloured  vitriolic  acid, 
Pale  nitrous  acid. 
Red  and  fmoking  do. 
Smoking  marine  acid. 
Red  v^^ine  vinegar, 
Diftilled  ditto  concent. 
Olium  tartari, 
Caull.  vol.  alkali, 
Vitriolated  foflile  alkali  i  part, 

in  water  p.  2.  9. 
Nitrated  veg.  alkali,  p.  8. 
Muriated  foiTile  alkali,  p.  8. 
Muriated  vol.  alkali,  p.  i.  5. 
Depurated  tartar,  p.  237.  3. 
Vitriolated  magnefia,  p.  2. 
Vitriolated  clay,  p.  4.  45. 
Vitriolated  iron,  p.  2.  5. 
Brown  fugar  diflblvcd. 
Oil  of  olives. 
Do.  of  linfeed, 
Do,  of  whale  (fpermaceti) 
Do.  of  turpentine. 
Spirit  of  wine,  rectified. 
Vol.  liver  of  fulphur, 
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1,000 

— . 

1,000 

1,885 

— 

0,758 

1,872 

— 

0,429 

— 

0,844 

1.355 

-— 

0,576 

1,122 

— 

0,680 
0,386 
0,103 

1.346 

— 

0,759 

omi 

— 

0,708 

— 

0,728 

— 

0,646 

— 

0,832 

-^ 

0,798 

— 

0,765 

*— 

0:844 

— 

0,649    ' 

— 

0,734 

«.— 

— . 

1,086   ^ 

— 

o,7ip 

— 

0,528 

— 

0,399    ^ 

— 

0,472 

0,783 

— 

1,086 

0,818 

— 

0,994 

4.  . 
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TABLE      111, 
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Vital  air, 
Atmofpheric  air, 
JErial  ^cid^ 


Specif c  gravity »     Speci,heat!,^ 
000, 1 32     —     87,000 
000,125     —     185OGO 
poOjiBi     -— •      Oj27q 


TABLE      IV. 


Cpmmon  water, 

Sheet  iron,  -  r 

Glafs  without  lead  or  cryftal. 

Mercury, 

Qiiick  lime,  -  - 

Ditto  and  water  9  to  16 

Oil  of  vitriol,  fpec.  grav.  1,87058 

Ditto  with  water  4  to  5 

Nit.  acid,  not  fmoking,  fpec.  grav. 

Ditto  with  lime,  9I.  to  i 

Nitre  j  part  to  3  of  vyater^ 


Specific  heaU 
T  I, 

©,109985 
0,1929 
r   0,029 

0,21689 
-    0,334597 
O560362 
0,66310:^ 
1,20895  0,66139? 
0,61895 
-  038162 
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SECT.      11. 
A  I  R. 

ATMOSPHERICAL  Air  is  an  heterogeneous 
fluid  compofed  of  various  volatile  and  fo- 
iuble  matter,  in  coaihination  with  foul  or  phio'^ 
gillicated  air,  calcareous  gas,  and  pure,  or,  as  it 
called  by  fome,  dephlogifticated  or  vital,  air. 
The  properties  of  atmofpheric  air,  are  thefe, 

1.  It  is  permanently  elaftic,  and  capable  of  ex- 
treme comprefTiOn  and  expanfion. 

2.  Its  weight  is,  to  water,  as  i  to  §50. 

3.  It  is  an  indifpenfible  agent  in  all  chemical 
Operations  ;  particularly  evaporation  and  com- 
buRion,  which  are  confiderably  accelerated  by  a 
forcible  application  of  air,  by  means  of  bellqws 
or  other  contrivance. 

4.  It  is  necefTary  to  the  fupport  of  animal  life, 
to  vegetation,  to  the  combuftion  of  inflammable 
bodies,  and  to  the  calcination  of  metals. 

5.  It  unites  with  water  in  a  ftate  of  perfe6i:  fo- 
lution. 

6.  It  is  diminifhed  by  the  combuftion  of  in- 
flammable bodies,  by  the  calcination  of  metak, 
and  by  animal  refpiration. 

7.  It  is  contained,  in  its  elaftic  ftate,  in  various 
fluids  and  in  vegetable  fubftances,  from  which  it 
n)ay  be  extraded  by  the  air-pump, 

SECT. 
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SECT.     III. 
W       A        T       E        R 

IS  a  foUd  body  when  the  ftate  of  the  atmofphcre 
is  fuch  as  to  fink  the  nnercury  in  Farenheit's 
thermometer  below  32  degrees  5  is  fluid  when 
the  mercury  is  above  that  point,  and  rifes  in  va- 
pour copioufly  at  212.  It  then  boils,  and  is  in- 
capable of  a  greater  degree  of  heat  in  open  vef- 
fels.  Confined  in  Papin's  digcfter  it  may  be  made 
red  hot. 

Water  is  naturally  volatile  and  foluble  in  at- 
mofpheric  air.  It  is  compreflible  in  a  fmall  de^ 
gree,  and  by  heat  may  be  rendered  mod  power-i 
fully  elaftic  and  expanfible. 

Water  is  produced  by  the  explofion  of  inflam- 
mable with  pure  air,  of  which  two  fluids,  or  of 
th^ir  principles,  it  is  believed  to  confift.  Itisalfo 
produced  by  reviving  mercury  from  red  precipi- 
tate in  alkaline  air.  In  this  experiment  the  pre- 
cipitate fupplies  the  pure,  vital,  or  dephlogtjlicated 
air,  as  it  is  called  by  Dr.  Prjeftley,  and  iht  alka- 
line  air  gives  the  phlogifton,  or  rather  the  inflam- 
mable air,  of  which,  with  phlogifticated  air,  al- 
kaline air  is  fuppofed  to  confift.  But  no  water  is 
produced  by  reviving  mercury  from  red  precipi- 
tate in  inflammable  air.    Vv^hy  ? 

Water 
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Water  is  believed  to  be  neceflary  to  the  fornha. 
tion  of  nitrous  as  well  as  of  inflammable  air,  be- 
caufe  neither  a  folution.  of  copper  in  nitrous  acid 
will  produce  nitrous  gas,  nor  of  iron,  in  the  vi- 
triolic, inflammable  gas,  unlefs  both  thefc  acids 
te  confiderably  diluted  with  water. 

Water  is  850  times  heavier  than  air. 


SECT.    IV. 
EARTH 

IS  that  conftituent  part  of  natural  bodies  which 
is  neither  volatile,  nor  foluble  in  lefs  than  600 
times  its  weight  of  water ;  nor  fufible  by  fire 
without  the  addition  of  extraneous  matter.  The 
fpecies  of  earths  hitherto  difcovered  are  ftliceous^ 
calcareous y  argellaceous^  magnefia^  and  ponder 6m 
earthy  by  Mr,  K,irwan  called  harries. 

The  prefent  fpirit  of  chemical  inveftigation  hath 
produced  phenominse  which  have  almofl:  con- 
vinced fome  modern  philofophers,  that,  not  only^ 
metallic  earth,  but  every  fpecies  of  earth,  is  an 
acid.  Now,  if  acids  are  compound  fubftances, 
and  if  water  be  alfo  a  compofition,  our  phyfical 
elements  are  reduced  to  two.  But  if,  according^ 
to  fome  chemifts,  pure  air  be  a  combination  of 
fire  with  an  acid  ^    and  if^  according  to  others, 

firCa 
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fire,  or,  as  they  chufe  to  call  it,  matter  of  heat^ 
be  compofed  of  pure  air  and  phlogifton,  there  are 
no  elements  at  all.  One  ftep  more  and  the  Berk- 
leian  hypothefxs  is  eftabliflied. 


CHAP.    III. 
CHEMICAL    ELEMENTS 

ARE  natural  bodies  diftinguilhed  by  peculiar 
properties,  and  which  have  not  hitherto 
been  pofuively  refolved  into  primary  conftitqent 
parts,    Thefe  are^ 

Phlogiston, 

Gas,     Vital, 

Calcareous, 
■   Inflammable, 
Phlogifticatedjj 
Nitrous, 
Vitriolic  acid. 
Marine  acid. 
Nitrous  acid, 
Fluor  acid. 
Alkaline. 
Hepatic 
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AciD^  Mineral. 


Vegetable. 


Animal. 


Vitriolic, 
Marine, 
Fluor, 
Arfenic, 
Of  borax. 
Of  amber. 
Of  molybdsenaj 
Of  tongflen. 
Of  fugar. 
Of  tartar, 
Offorrel, 
Of  benzoin. 
Of  lemons. 
Of  vinegar • 
Nitrous, 

Of  fugar  of  milk^ 
Of  milk. 
Of  ants, 
Of  fat. 

Of  phofphorus. 
Of  Pruffian  blue. 


Alkali,  Fixed.     Vegetable, 
Foffile, 
Volatile. 

Earths.  Ponderous, 
Lime, 
Clay, 
Flint, 
Magnefia, 


Calx 
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Calx  of  metals  perfeft. 

Gold, 

Platina, 

Silver, 

Mercury. 

Imperfeft. 

Lead, 

Copper, 

Irooj  ^ 

Tin. 

Semi  — *— 

■  Bifmuthj 

Neckel, 

Arfenic, 

Cobalt, 

Zinc, 

, 

Antimony, 

V, 

Manganefe, 

Molybdsena* 

Oiu            Effential, 

ExprefTed, 

Animal^ 

Foffii. 

Alcohol. 

Water. 

CHAR 
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CHAP.     IV. 
PHLOGISTON. 

PHLOGISTON  is  that  modification  or  com- 
bination of  fire  with  fome  other  principle^, 
which  is  a  conftituent  part  of  all  inflammable 
bodies,  and  of  many  other  fubftances  in  nature. 
It  cflentially  conftitutes  inflammability,  and  being 
decompofed  by  inflammation,  the  pure  fire  re- 
gains its  liberty  and  mixes  in  the  atmofphere : 
thus  inflammable  bodies  are  reduced  to  aflies. 

Inflammation  may  be  produced  by  converging 
the  folar  rays  by  means  of  a  lenfe  or  concave  mir^ 
rorj  by  percufllon  of  flint  and  fleel,  and  by  fric- 
tion of  hard  inflammable  bodies  againfl:  each 
other ;  alfo  by  the  contact  of  a  body  already  in- 
flamed, and  by  the  fudden  mixture  of  concentrat- 
ed acids  with  certain  oils  ;  by  fermentation,  as 
when  a  hay-rick  takes  fire  5  by  a  mixture  of  iron 
filings  with  fulphur  and  water,  and  by  elec- 
tricity. / 

Inflammable  bodies  are,  charcoal,  vinous  fpi- 
rit,  oils,  wax,  bitumens,  fulphur,  refins,  phol- 
phorus,  ether,  inflammable  air,  wood>  and  every 
other  fpecies  of  vegetable  matter, 

Phlogifl:on  hath  been  generally  fuppofed  to  be 
a  combination  of  fire  with  fome  unknown  prin- 
ciple. 
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ciple.  It  hath  lately  been  imagined,  in  confe- 
quence  of  certain  experiments,  to  be  inflammabk 
air.  Probably  it  is  a  combination  of  fire  with  an 
acidi 

Be  it,  however,  what  it  may,  this  phlogifloh^ 
this  fixed  fire,  is  not  only  a  conftituent  part  of 
the  inflammable  bodies  above  enumerated,  but 
it  is  likewife  a  conflituent  part  of  all  metallie 
fubllances,  which,  when  deprived  of  this  prin- 
ciple, become  mere  calces:  to  this  fixed,  this 
latent  fire,  therefore,  all  their  metallic  properties 
are  to  be  afcribed. 

Metals  are  decompofed,  or  deprived  of  their 
phlogifton,  by  calcination  in  a  flrong  fire,  and 
may  be  again  reduced,  that  is,  reftored  to  their 
metallic  ftate,  by  the  addition  of  charcoal,  oil, 
other  metiils,  or  any  fubflance  containing  phlo- 
giilon.  But  phlogifbon  cannot  be  obtained  and 
preferved  feparate  and  uncombincd  with  other 
bodies;  bccaufe,  in  the  moment  of  feparation,  it 
becomes  pure  elementary  fire,  which  is  an  invifi- 
bie,  volatile  fluid,  pervading  every  fpecies  of 
matter,  and  confequently  cannot  be  feen  or  con- 
fined in  vefTels  of  glafs,  of  metal>  or  of  any 
other  fubflance. 

This  phlogiflon  may  alfo  be  feparated  from  the 
calces  of  metals  by  folutipn  in  acids,  to  which 
having  a  fuperior  attradion,  they  readily  unite^ 
leaving  the  fire  at  liberty  to  refume  its  volatility. 
if  to  thefe  folutions  be  added  any  alkaline  or  cal- 
careous 
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carecus  earth,  to  which  acids  have  a  fuperior  at- 
cradion,  they  unite  with  thefe,  and  fuffer  the 
metallic  calces  to  fall  to  the  bottom  of  the  vef- 
fel.  Thefe  calces  may  be  again  reftored  to  their 
metallic  fplendor,  by  fufing- them  with  charGoala 
or  with  any  other  phlogiftic  matter. 

But  though  phlogifton  cannot  be  detained  or 
rendered  vifible  in  a  feparate  (late,  it  may  eafily 
be  transferred  from  one  body  to  another,  as  ia 
the  reduction  of  metals,  and  in  many  other  che* 
mical  experiments. 

The  chief  properties  of  phlogidon,  according 
to  the  various  opinions  of  philofophers,  are  thefc, 

1.  With  metallic  earths  it  forms  metals. 

2.  With  vitriolic  acid,  when  faturated,  it 
forms  fulphur  ;  when  united  with  the  fame  acid 
in  flnaller  proportion,  it  forms  vitriolic  acid  air, 

3.  With  nitrous  acid  it  forms  inflammable 
air. 

4.  With  pure  air  it  forms  water.— According 
to  Scheele,  matter  of  heat. 

5.  With  pure  air  it  forms  calcareous  gas. 

6.  With  pure  air,  or  calcareous  gas,  it  form3 
phlogifticated  air. 

7.  With  water  and  with  heat  it  forms  inflam** 
mable  air. 

8.  With  dephlogifticated  nitrous  vapour  it 
forms  nitrous  air. 

9.  With  the  acid  of  phofphorus  it  forms  phof- 
phorus- 

C  50.  U 
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lO.  Ic  is  probably  the  general  caufe  of  volatili- 
ty, of  colour,  and  of  fmell. 

IT.  Combined  with  water,  earth,  and  .an  acid, 
it  forms  oils. 

12,  With  water  alone  it  conditutes  ardent 
fpirit,  and  is  the  fole  principle  of  what  is  called 
flrength  in  fpirituous  liquors.  But,  if  ardent 
fpirit  confift  of  fire  and  water,  and  water  confiit 
of  fire  and  pure  air,  then  the  conftituent  prin- 
ciples of  ardent  fpirit  are  the  fame  as  thofe  of 
water,  viz.  fire  and  air;  they  difFer,  therefore, 
only  in  the  proportion  of  the  two  ingredients. 
Water  is  a  compound  of  air  with  a  fmall  pro- 
portion of  fire  :  ardent  fpirit  is  fire  with  a  fmall 
quantity  of  air.  If  this  be  true,  it  follows  evi- 
dently, that  the  bufinefs  of  fermentation,  which 
converts  water  into  wine,  is  to  add  to  the  former 
a  greater  proportion  of  fire  :  in  other  words,  to 
colle61:  and  unite  with  vital  air  a  larger  propor- 
tion of  phlogifton,  or  fire. 

But,  from  later  experiments,  it  fcems  probable 
that  fpirit  of  wine  contains  fire  and  water,  and  an 
acid,  fuppofed  to  be  the  acid  of  tartar,  or  of 
fugar,  or  of  vinegar,,  which,  with  all  other  vege- 
table acids,  are,  according  to  Dr.  Crell,  modifi- 
cations of  the  fame  acid,  in  combination  with 
phlogifton  in  difi^erent  proportions  :  that  cf  tar* 
tar  containing  moft  s  of  fugar^  iefs  ;  and  of  vine- 
gar, kail  phlogiiton* 
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On  this  theory  the  myftery  of  fermentation  is 
not  incomprehenfible  ;  nor  the  produce  of  srial 
acid  in  that  pfocefs,  if  that  acid  be  a  combina- 
tion of  pure  acid  fpirit  with  vital  air. 

The  celebrated  author  of  the  Chemical  Di(5li- 
onary  is  of  opinion,  that  phlogiilon  is  the  matter 
of  light,  or  pure  fire  uncombined  with  any  other 
principle,  but  fixed  as  a  confi:ituent  part  of  in- 
flammable bodies.  Lavoifier,  and  feme  other 
modern  chemillsj  deny  the  exiilence  of  phlogif- 
ton,  fubftituting  charcoal,  or  a  charcoally  prin- 
ciple, in  its  (lead.  This  anti-phiogiflic  fyftem 
will  probably  be  of  no  long  duration. 


C  H  A  P.     V. 
G  As. 

THIS  word  v/as  invented  by  the  celebrated 
phyfician  and  ehemin:  Van  Helmont.  Ic 
comprehends  all  volatile,  invifible,  and  perman- 
ently elaftic  fluids.  They  are  called  permanently 
claftic,  becaufe  they  cannot  be  reduced  to  a  li- 
quid ftate  when  uncombined,  by  any  degree  of 
cold  to  which  they  have  hitherto  been  expofed. 
Dr.  Hales,  Dr.  Black,  and  Dr.  Prieftley  have 
called  them  airs  ;  thus,  fxed  air^  infiammahle  air^ 

C  2  &c. 
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&c.  and  many  philoibphers  continue  to  adopt 
that  denomination. 


SECT.    IL 
A  I  R, 

PRoPERLY  fo  called,  or  Vital  Air ^  as  it  is  de- 
nominated by  fome  French  chemifts,  and  by 
Bergman,  is  diflinguifhed  from  every  other  fpe- 
cies  of  gas  by  being  alone  capable  of  fuftaining 
animal  life,  and  the  combuftion  of  inflammable 
bodies.  It  conftitutes  about  one  third  part  of  the 
atfnofphere  we  breathe,  mixed  with  calcareous 
gas  (by  fome  called  ^nW  acid)  phlogifticated  air, 
water,  and  an  infinite  variety  of  effluvia  from  vo- 
latile matter  on  the  furface  of  the  earth. 

Chemifts  are  not  yet  acquainted  with  the  means 
of  feparating  pure  air  from  the  atmofphere;  but 
they  have  accidentally  difcovercd  various  methods 
of  obtaining  it  by  the  application  of  fire  and  of 
mineral  acids  to  metallic  calces  and  to  nitre. 
Red  lead,  moiftened  with  vitriolic  or  nitrous  acid, 
yields  pure  air  in  great  abundance  by  a  moderate 
degree  of  heat.  It  is  alfo  eafily  obtained  by  a 
mixture  of  nitrous  acid  with  almoft  any  dephlo- 
gifticated  earth,  fuch  as  the  calces  of  metals, 
wood-afhes,  magnefia,  &c.     It  may  likewife  be 

ex- 
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■..'■" 
extrafted,  by  heat,  from  vitriols,  from  alnm,  and 

various  mineral  fubftances.    Nitre  alone,  expofed 

to  a  confiderable  degree  of  heat  in  a  gun-barrel, 

produces  a  large  proportion  of  vital  air. 

This  vital,  or  dephlogifticated  air,  as  Dr. 
Prieftley  chufes  to  call  it,  may  be  procured  in 
large  quantities  by  diftilling  nitre  in  ^n  earthen 
retort :  two  ounces  will  yield  800  ounce  mea- 
fures.  It  may  alfo  be  obtained  very  pure  from 
precipitate  per  /e,  red  precipitate,  or  from  tur- 
beth  mineral.  In  this  procefs,  if  we  fuppofe  the 
precipitate  to  contain  fixed  air,  the  phlogifton, 
which  is  imagined  to  be  a  conftituent  part  of  that 
air,  may  revive  the  mercury,  and  thus  the  vital 
air,  its  other  conftituent,  is  fet  at  liberty.  But, 
if  the  vital  air  exift  in  the  precipitate,  in  a  ftate 
of  fimple  combination,  the  phlogifton,  neceflary 
to  its  extrication,  is  fupplied  by  the  heat  em- 
ployed. 

The  vapour  of  vitriolic  or  nitrous  acid,  forced 
through  a  red  hot  earthen  tube,  yields  pure  air» 
Alfo,  a  bubble  of  atmofpheric  air,  confined  in  a 
glafs  tube  by  either  of  thefe  acids,  is,  by  the  elec- 
tric fpark,  conGderably  enlarged  and  converted 
into  vital  air.     Prieftley, 

Vital  air,  according  to  Dr.  Higgins,  with  an 
acid  principle  peculiar  to  each  acid,  forms  all 
acids  i  he  is  alfo  of  opinion,  that  with  the  acid 
principle  of  vinegar  it  conftitutes  ^rial  acid, 

C  3  Pur^ 
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pure  air  driven  forcibly  in  a  ftream  upon  bodies 
in  adtual  combuftion,  increafes  the  heat  to  a  de- 
gree capable  of  melting  platina;,  which  could  ne- 
ver be  efFefted  by  any  other  means. 

From  the  variety  of  compound  bodies  from 
which  pure  air  may  be  obtained,  it  is  probably 
not  a  compofition  generated  in  the  procefs  ;  but 
cither  a  fimple  elementary  part  in  them  all.  of 
the  part  of  a  fecundary  principle.  That  principle 
may  be  water.  For,  if  according  to  Mr.  Ca- 
vendifh's  difcovery,  water  be  a  compound  of 
pure  air  and  phlogifton,  the  air  obtained  in  thefe 
experiments  may  rationally  be  fuppofed  to  pro- 
ceed from  a  decompofition  of  the  water  contained 
in  the  nitre  and  other  fubtlances  abovementioned. 
If  this  hypothecs  be  true,  water,  and  not  calca- 
reous gas,  imbibed  from  the  atmofphere,  may 
caufe  the  increafcd  weight  of  metallic  calces. 

Vital  air  was  originally  fuppofed  to  confift  of 
nitrous  acid  and  earth,  becaufe  it  was  firft  pro- 
duced  by  a  mixture  of  thefe  That  it  contains 
BO  acid,  is  proved  by  diflilling  nitre  and  receiving 
the  air  in  veffels  half  full  of  water,  which,  upon 
examination,  is  found  to"  have  imbibed  all  the 
acid  that  was  contained  in  the  nitre ;  confequent- 
ly  there  can  be  none  in  the  air  produced. 

When  vital  air  is  mixt  with  nitrous  air,  a  vio- 
lent efFervefcence,  heat,  rednefs,  and  diminution 
of  bulk,  is  the  immediate  confequence.  In  this  ex- 
periment the  air  is  fuppofed  to,  feize  the  phlogif- 

ton 
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ton  in  the  nitrous  gas.  To  what  caufe  the  di- 
minution of  bulk  of  the  united  fluids  is  to  be  af- 
cribed,  is  not  yet  deternmined.  It  is  greater  in 
proportion  to  the  purity  of  the  vital  air  employ* 
ed,  and  thence  Dr.  Prieilley  fuggells  this  experi- 
ment as  a  teft  of  the  falubrity  of  the  atmofphere 
in  different  places.  Mr.  Kirwan  is  of  opinion, 
that^  in  this  procefs,  the  vital  air  uniting  with 
phlogifton,  forms  calcareous  gas,  fixt  air,  or 
^rial  acid,  as  it  is  called  by  fome  philofophers. 
Mr.  Cavendifh  feems  to  have  proved,  by  the  de- 
flagration of  inflammable  with  vital  air,  that 
water  is  the  refult  of  an  union  of  thefe  two  fluids. 
Dr.  Prieftley  thinks  that  this  air  is  not  only  an 
dement  of  water  and  of  fixed  air,  but  of  all  acids, 
and  of  many  other  fubftances. 


SECT.     III. 
CALCAREOUS     GAS, 

CALLED  fixed  air,  or  arid  acid^  is  that 
fpecies  of  elafl:ic  fluids  which,  in  a  fixed 
ftate,  is  found  to  be  a  conftituent  part  of  all 
earths  and  fl:ones  that  may  be  burnt  to  lime;  the 
i-nofl:  common  of  which  are  limeftone,  chalk,  and 
marble.  The  fiiells  of  oyfters,  lobflers,  crabs, 
of  every  other  fpecies  of  teftaccous  anim.als^  and 

•f 
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of  birds  eggs,  alfo  contain  a  large  proportion  of 
this  gas  combined  with  calcareous  earth,  froin 
which  it  may  be  expelled  by  burning  in  an  open 
fire,  as  in  onaking  lime,  or  by  aifTolving  them  in 
any  acid.  Alkalis,  fixed  and  volatile,  yield  a 
confiderable  quantity  of  this  gas  by  the  fame 
means  of  decompofition.  It  likewife  forms  about 
a  fifteenth  part  of  the  atmofphere  we  breathe,  and 
may  be  extrafled  in  fmall  quantities,  by  fire, 
from  various  animal,  vegetable,  and  foflile  fub- 
flances.  Some  modern  chemiCbs,  particularly 
Fontana  and  Metherie,  deny  the  exiftence  of  this 
aerial  acid  in  atmofpheric  air,  and  fupport  this 
opinion  by  experiments  ;  but  we  certainly  know 
that  lime,  whether  dry  or  diflblved  in  water,  re- 
covers its  atrial  acid  when  expofcd  to  the  atmof- 
phere,  in  which,  therefore,  it  mult  necefiarily 
exift. 

This  calcareous  gas  is  the  acid  which  in  chali* 
beate  waters  fiolds  the  iron  in  folution,  that  falls 
to  the  bottom  of  the  veflfel  when  the  water  is  ex- 
pofed  to  the  open  air,  to  fome  part  of  which  the 
gas  has  a  llronger  attra6lion  thm  to  iron.  It  is 
alfo  this  gas  which  gives  fpirit  and  acidity  to 
Pyrmont,  Spa,  and  many  other  mineral 
waters. 

Calcareous  gas  is  not  only  copioufly  produced 
by  the  mixture  of  acids  with  alkaline  and  calcare- 
ous earths,  but  alfo  by  vinous  and  putrefadive 
fermentation.  When  wine  or  beer  are  fermenting, 

or 
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or  working*,  as  it  is  called,  it  floats,  to  a  confider- 
able  height,  over  the  liquor,  and  may  be  taken 
up  and  poured  from  one  veflTcl  into  another.  Ic 
is  dcdrudlive  to  the  life  of  fmall  animals,  and  ex- 
tinguifhes  flame. 

Ic  is  this  mephetic  air  which  miners  call  choak- 
damp,  and  which  floats  on  the  furface  of  the 
earth  in  the  Grotto  del  Cane^  near  Naples,  in 
Italy. 

The  diftinguifhing  property  of  calcareous  gas 
is,  by  its  union  with  alkaline  earths,  to  render 
them  mild  j  for  as  foon  as  they  are  deprived  of 
it  they  become  cauftic. 

The  opinion  that  calcareous  gas  is  a  compound 
of  vital  air,  and  phlogifton,  is  founded  on  fome 
plaufible  experiments  \  neverthelefs,  they  are  not 
fufficient  to  efl:ablifli  the  fa(^.  Be  that  however 
as  it  may,  this  calcareous  gas,  fixed  air,  or  at- 
mofpheric  acid,  certainly  pofTeflTes  the  general 
properties  of  a  weak  acid.  i.  It  communicates 
to  water  an  acid  tafle — 2.  It  changes  the  blue 
juices  of  flowers  to  red. — 3.  It  faturates  alkalis  and 
abforbent  earths,  rendering  them  mild,  but  may 
be  expelled  by  ft:ronger  acids. — 4.  United  with 
water,  it  diflblves  metals  and  earths. — 5.  It  pre- 
cipitates fulphur  diflTolved  in  lime-water,  or  in  a 
folution  of  fixed  or  volatile  alkali  3  alfo  filiceous 
earth  from  the  liquor  of  flints,  in  which  flint  is 
diflTolved  in  a  folution  of  fixed  alkali. 

Dr. 
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'Dr.  Prieftley's  prefent  opinion  concerning  the 
compofition  of  this  gas,  which  he  perfifts  in  ca.U 
ling  fxed  airy  is,  that  it  confiils  of  phlogifticated 
(not  inflammable)  and  dephlogiilicated  air,  with- 
out water;  and  that  the  lad  of  thefe  airs  conili- 
tutes  more  than  three  fourths  of  this  compound. 
This  celebrated  phiiofopher  produced  fixed  air  by 
heating,  with  a  burning  lens,  a  mixture  of  red 
precipitate  and  iron  fhavings,  or  charcoal ;  and 
by  melting  iron,  or  burning  charcoal  or  fulphur 
in  pure  air :  but  he  obtained  it  alfo  by  heating 
iron  in  vitriolic  acid  air,  Vv^hence  the  vital  air 
in  this  laft  procefs  ? 

According  to  Dr.  Higgins,  the  ^enal  acid, 
when  in  a  fixed  (late,  conlifts  of  vital  air  and  the 
acid  principle  of  vinegar,  and  is  rendered  volatile 
by  the  aeceffion  of  fire. 

Bergman  is  of  opinion,  that  this  asrial  acid  is 
compofed  of  nitrous  acid  and  phlogidon.     Pro- 
bably it  is  a  combination  of  vital  air  with  an  acid 
jui  generis. 


SECT,     IV, 
INFLAMMABLE  GAS,  or  AIR^ 


w 


HIGH  the  modern  Aniiphlogtftics  confider 
as  an  element^  is  an  elaftic  fluid,  whicha 

being 
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being  brought  into  contadl  with  aftual  fire,  ex- 
plodes, or  burns  ilowly,  according  to  the  cir- 
cumftances  of  the  experiment.  Like  other  in- 
flammable  bodies,  it  will  not  take  fire  without 
an  admixture  of  air.  Mr.  Cavendifh  found  by 
experiment,  that  about  an  equal  quantity  of  each 
produced  the  loudeft  explofion  :  he  alfo  foundj, 
that  it  is  at  lead  ttn  times  lighter  than  common 
SLIT;  and  this  difcovery  naturally  produced  the 
idea  of  air-balloons  :  it  being  obvious  that  a  bal{ 
of  a  light  fubftance,  inflated  with  inflammable 
air,  mud  rife  in  a  denfer  medlunrt. 

This  inflammable  gas  has  long  been  known  to 
exifl:  in  fubterraneous  cavities,  particularly  in  coal 
mines,  where  it  frequently  kills  the  miners,  who 
call  \z fire  damp.  Modern  philofophers  extrad  it 
from  metals  by  various  chemical  procelTes,  par- 
ticularly by  difTolving  iron,  tin,  or  zinc,  in  vi« 
triolic  or  marine  acid?  diluted  with  water.  It 
may  alfo  be  obtained  by  a  folution  of  thefe  metals 
in  cauflic  alkaline  liquids,  fixed  or  volatile.  It 
is  immifcible  with  water. 

Inflammable  gas  ifTqes  from  animal  and  vege- 
table matter  in  a  Hate  of  putrefa6lion.  Ignes 
Fatuis  are  probably  this  gas  inflamed. 

The  mod  Angular  property  of  this  fluid  is, 
that  being  deflagrated  with  vital  air  in  a  clofe 
veflfel,  it  produces  water.  For  this  accidental  dif- 
covery we  are  obliged  to  Mr.  Cavendifli.  The 
phenomenon  is  afcribed  to  the  mixture  pf  phlo- 

gifton 


28         INFLAMMABLE   AIR/ 

gifton  with  vital  air,  and  thence  it  is  concluded 
that  water  is  compofed  of  phlogifton  and  vital 
air.  M,  de  la  Metherie,  editor  of  the  Journal  de 
Phyfique,  accounts  for  the  produdion  of  water, 
in  Mr.  Cavendifh's  experiment,  by  fuppofing 
that  both  vital  and  inflammable  air  contain  wa- 
ter;  which  they  depofit  in  the  combuftion,  in 
confequence  of  a  fuperior  attradion  between  the 
other  conflituent  parts  of  each.  But  if,  as  Mr. 
Cavendiili  fuppofes,  phlogifticated  air  conliit  of 
nitrous  acid  and  phlogifton,  is  it  not  pofTible  that 
the  water  produced  is  a  mere  clyfTus  of  nitre  ?— 
For,  in  the  procefs  for  obtaining  that  clyffus,  the 
nitrous  acid  feems  to  be  deftroyed,  as  nothing 
remains  after  the  detonation  but  the  fixed  alkali 
of  the  nitre  and  pure  water. 

Inflammable  air,  according  to  Dr.  Higgins,  is 
compofed  of  the  acid  principle  of  vinegar  and  fire. 
But  alkaline  gas  is  alfo  inflammable,  and  convert- 
able  by  heat  into  inflammable  air.  Does  not  this 
fact  feem  to  contradi6l  the  fuppofition  that  an 
acid  is  a  component  part  of  inflammable  air  r 
Poflibly  there  may  be  an  acid  and  an  alkaline  in- 
flammable gas.  That  which  exhales  from  putri- 
fadion  may  be  of  the  latter  fpecies. 

Inflammable  air  is,  by  Dr.  Friefliley,  fuppofed 
to  confifl:  of  phlogifton,  water,  and  the  element 
oi heat.  He  produced  it  in  great  abundance,  by 
forcing  the  (learn  of  water  through  a  red-hot  tube 
filled  with  the  Ihavin^^s  or  turning:s  of  iron.     la 

this 
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this  procefs  he  fuppofes  the  water  entering  the 
iron  expels  its  phlogidon,  which,  with  part  of 
the  water,  forms  inflamnriable  air. 

Minium  and  other  metallic  calces  confined  in 
this  air,  are  by  means  of  a  burning  lens,  reftored 
to  their  metallic  form.  Charcoal  may,  in  the 
fame  manner,  be  converted  into  inflammable 
gas  J  but  not  without  the  prcfence  of  water. 


SECT.    V. 
PHLOGISTICATED  AIR  or  GAS. 

THIS  fpecies  of  air  feems  not  to  have  been 
fufficiently  diftinguiihed  by  philofophers 
from  inflammable  air.  That  phlogillon  is  a  con- 
flituent  part  of  both  is  obvious  j  they  are  never- 
thelefs  eflentially  difi^erent.  Inflammable  air  con* 
tains  phlogiflon;  but  phlogifticated  air,  properly 
fo  called,  is  not  inflammable.  They  differ  pro- 
bably in  one  of  their  conft:ituent  parts,  if  phlo- 
giflion  and  water,  or  pure  air,  or  vegetable  acid, 
confl:itute  inflamimable  air,  phlogidon  and  atrial 
acid  may  form  phlogifl:icated  air.  We  cannot 
fuppofe  phlogifliicated  air  to  confifl  of  phlogifton 
and  vital  air ;  becaufe  the  union  of  thefe  two 
fluids  forms  water. 

Phlo- 
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Phlogifticated  air  is  produced  by  the  inflanl- 
mation  of  oil,  tallow^  waxj  or  other  inflammable 
matter,  in  dofe  vefTels  containing  atmofpheric  air  j 
and  if  this  phlogifticated  air  be  brought  into  con^ 
tad  with  lime  water,  it  immediately  lofes  its 
tranfparency,  and  a  mild  calcareous  earth  is  pre- 
cipitated. What  is  the  caufe  of  this  precipita- 
tion ?  It  is  evidently  the  re-union  of  its  original 
gas  with  the  lime,  of  which  gas  it  was  deprived 
by  calcination  :  for  lime  is  foluble  in  water^ 
but  calcareous  earth  is  not.  But  if  lime  cannot 
be  reduced  to  calcareous  earth  by  any  other  means 
than  its  re-union  with  calcareous  gas,  this  gas 
muft  have  been  obtained  from  the  phlogifticated 
air,  of  which  therefore  it  muft  have  been  a  con- 
ftituent  part. 

Lime  may  alfo  be  precipitated  from  the  water 
in  which  it  is  diftblved  by  breathing  into  it : 
therefore  the  fluid  ilTuing  from  animal  lungs  is 
probably  phlogifticated  air. 

Lime  is  not  precipitated  from  lime-water  by 
inflammable  air  5  and  that  air,  by  its  union  w^ith 
phlogifticated  air,  is  rendered  not  inflammable  ^ 
therefore  they  are  not  the  fame  fluid. 

Phlogifticated  air  is  in  part  abforbed  by  wa- 
ter;  but  inflammable  air  is  not,  without  violent 
agitation. 

Phlogifticated  air  extinguifhes  flame  :  inflam-- 
mable  air,  by  the  application  of  flame,  is  in- 
flamed. 

In 
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In  mixing  nitrous  with  atmofpheric  air  over 
Jinne-water,  a  precipitation  of  the  lime  is  produ-  ' 
ced.  Is  not  this  owing  to  a  decompofition  of  the 
phlogifticated  air  in  the  atmofpheric  fluid  ?  The 
nitrous  acid  unites  with  the  phlogifton,  to  which 
it  has  a  predominant  attraction,  and  the  aerial 
acid,  by  an  equal  propenfity,  unites  with  the 
lime. 

If  this  hypothefis  be  admitted,  there  will  be 
no  difficulty  in  reconciling  the  experiments,  which 
feem  to  prove,  with  thofe  that  difprove,  the  ex- 
igence of  fixed  air  in  the  atmofphere.  It  may 
cxift  in  atmofpheric  air  combined  with  phlogifton 
in  the  form  of  phlogifticated  air,  and  not  in  a 
feparate  ftate. 

Phlogifticated  air  is  by  thofe  modern  philo- 
fophers  who  deny  the  exiftence  of  phlogifton, 
ranked  among  the  elements. 


SECT.     VL 
NITROUS      GAS, 

BY  Dr.  Prieftley  called  nitrous  air^  is  diftin- 
guiftied  from  all  the  other  permanently  elaf- 
tic  fluids,  by  its  Angular  property  of  producing, 
when  mixt  with  atmofpheric  air  in  a  clofe  vefTel, 
a  red  cloudy  heat,  and  a  diminution  in  the  bulk 

o£ 
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of  the  mixture.  Thefe  fluids,  in  order  to  pro- 
duce thegreateft  diminution,  are  to  be  mixed  in 
the  proportion  of  one  part  nitrous  gas  to  two 
parts  of  air;  but  the  diminution  is  greateft  when 
the  air  is  moft  pure.  When  the  point  of  fatura- 
tion  is  exadly  hit,  the  air  is  fuppofed  to  be  di- 
minifhed  to  about  a  fourth  of  its  original  bulk, 
and  the  nitrous  gas  totally  deilroyed.  By  what 
means  this  diminution  is  effedled,  is  not  yet  de- 
termined. 

Nitrous  air,  or  gas,  was  generally  fuppofed  to 
confift  of  nitrous  acid  and  phlogifton  ;  but  it  is 
now  believed  to  contain  no  acid,  and  that  its 
conftituent  parts  are  phlogifton  and  dcphlogifti- 
cated  nitrous  vapour. 

Nitrous  air  may  be  dephlogifticated  by  expof- 
ing  it  to  the  ruft  of  iron  ;  or  by  diftiiling  a  folu- 
tion  of  copper  in  weak  nitrous  acid,  mixed  with 
ihavings  of  iron.  The  air  produced  will  be  a 
mixture  of  phlogiflicated  air  and  dephlogifticated 
nitrous  gas.  By  agitating  this  mixture  in  water, 
the  latter  will  be  alone  abforbed,  and  by  heating 
the  water,  may  be  obtained  pure.  This  dephlo- 
gifticated nitrous  gas  will  fuffer  a  candle  to  burn 
in  it;  neverthelefsj  it  is  fatal  to  animals. 

Nitrous  air  may  be  converted  into  phlogifti- 
cated  air,  by  heating  iron  or  charcoal  in  it,  or  by 
any  other  phlogiftic  procefs. 

Nitrous  gas  may  be  obtained  by  diilolving 
iron,  copper,  filver,  mercury,  befmuth,    nicke], 

or 
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or  antimony  in  nitrous  acid  3  alfo  from  various 
vegetable  and  animal  matters  containing  phlor 
gifton. 

Nitrous  gas  extinguifhes  flame,  and  is  deftruc- 
tive  to  animal  life.  It  is  abforbed  by  water,  by 
all  acids,  and  by  oils. 

Dr.  Prieftley  hath  difcovered  other  elaftic  fluids 
which  are  not  condenfable  by  cold.  He  calls 
them  acid  and  alkaline  airs,  from  the  acids  and 
alkalis  from  which  they  are  obtained..  But  as 
they  are  nothing  more  than  acid  and  alkali  vola- 
tilized by  heat  J  are  again  reducible  by  mixture 
with  water  to  their  former  liquid  form  \  and  as 
they  ferve  only  to  perplex  young  chemifls,  it 
may  be  as  well  to  take  no  farther  notice  of  them 
at  prefent,  ( 

I  have  in  this  chapter  defcribed  Ave  diflinfl 
fpecies  of  air,  or  gas,  viz.  vital  or  pure  air,  caU 
careous,  inflammable,  phlogifticated,  and  ni^ 
trous.  My  young  reader  willj  without  much 
difficulty,  by  confidering  this  chapter  a  fecond 
time  with  attention,  remember  the  peculiar  pro- 
perties of  each  ;  but,  recolleding  that  they  are 
all  produced  from  the  fame  fubilances  and  by  the 
fame  means,  his  ideas  will  be  flill  confufed  j  he 
mufl:  therefore  be  informed  that  thefe  feveral 
kinds  of  gas  are  extrigated  at  diff^erent  times  of 
the  procefs,  and  by  diiFerent  degrees  of  heat ;  for 
ejtample,  in  diftilling  a  folution  of  zinc  in  nir 

D  troq§ 
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trous  acid,**  the  firft  air  produced  is  phlogiftkatedy 
the  fecond  inflammahky  and  finally  vital. 

But  in  order  to  difpel,  as  nciuch  as  poflible,  the 
mifl  which  ftill  involves  this  recent  branch  of 
chemiftry,  let  us  look  back  a  little  on  the  com- 
pofition  and  produce  of  thefe  feveral  gafes. 

Vital  air  is  a  fimple  element:  with  inflam- 
mable air,  it  forms  water ;  with  an  acid,  it  forms 
calcareous  gas. 

Calcareous  gasy  or  fixed  air,  or  aerial  acid,  is 
compofcd  of  vital  air  and  an  2iQ.\^  Jut  generis. 

Inflammable  air^  according  to  Dr.  Prieflley, 
confifts  of  phlogifton,  water,  and  the  element 
heat  'y  according  to  Dr.  Higgins,  of  pure  air,  fire, 
and  an  acid. 

Nitrous  air  is  compofed  of  phlogifton,  and  de- 
phlogifticated  nitrous  vapour, 

JVater  is  compofed  of  vital  air  and  phlogifton 
or  inflammable  air. 

Phlogifticated  air  is  compofed  of  phlogifton  and 
aerial  acid. 

To  thefe  may  be  added  another  permanently 
elaftic  fluid,  to  which  philofophers  have  given 
-the  name  oi  Hepatic  air,  becaufe  by  the  addition 
of  an  acid,  particularly  the  marine,  it  is  obtain- 
ed from  heper  fulphurisy  which  is  a  liver  coloured 
combination  of  fulphur  with  alkali  or  with  earth. 
The  properties  of  this  gas  are- — It  fmells  like  rot- 
ton  eggs ;  mixt  with  pure  or  with  nitrous  air,  if. 
•becomes  inflammable;  it  is  mifcible  with  water  in 

a  cer- 
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a  certain  proportion  ;  it  turns  fiiver  or  mercury 
black  J  it  is  fonnewhat  heavier  than  atmofpheric 
air  J  it  reddens  the  infufion  of  turnfol  ;  it  preci- 
pitates from  water  in  the  form  of  fulphur.  Mr. 
Kirwan,  in  confequence  of  many  ingenious  and 
apparently  decifive  experiments,  believes  this  gas 
to  be  fulphur  brought  into  an  aeriform  ftate  by 
the  matter  of  heat.  It  is  this  gas  which  impreg- 
nates the  waters  of  Aix  la  Chapelle,  Harro- 
gate, &c. 

Such  is  the  prefent  ftate  of  our  aerial  philofophy^ 
which  is  yet  in  its  infancy.  Future  experiments, 
by  producing  new  lights,  may  pofilbly  render  ic 
more  fatisfa6lory. 

There  remains  ytt  a  very  natural  queftioa 
which  the  young  chemift  wifhes  to  aflc  before  we 
quit  thefe  claftic  fluids.  "  Suppofe,  he  will  fay, 
that  by  the  folution  of  a  metal,  or  by  any  other 
procefs,  I  have  produced  one  of  thefe  gafes,  how 
am  I  to  know  which  of  them  it  is  f" — If  it  be 
calcareous  gas,  water  will  abforb  a  quantity  of  ic 
equal  to  its  own  bulk,  and  it  will  precipitate  all 
the  lime  diflblved  in  lime-water.  If  k  be  pb/c-^ 
gifticated  aiTy  it  will  produce  thefe  effeds  but  in  a 
fmall  degree  j  befides,  this  air  is  generally  ob* 
tained  by  inflammation.  If  it  be  nitrous  gas, 
on  being  mixed  with  common  air,  it  will  exhibit 
a  turbed  rednefs,  and  a  confiderabic  diminutioa 
of  bulk,  if  it  be  vital  air,  a  candle  v/ili  burn  ia 
it  with  an  enlarged  and  brighter  flame.     If  it  be 
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i77flammable  air^  it  will  explode  by  the  application 
of  a  lighted  candle,  or  burn  with  a  white  or  blue 
fiame. 

The  annexed  Table^exhibits  what  I  conceive  to 
be  the  prefenc  opinions  of  the  mod  celebrated 
philofophical  diemius  of  this  age.  By  prefent 
cpirdoHS,  I  mean  thofe  that  I  have  been  able  to 
collect  from  the  lateft  of  their  Writings  which  I 
have  feen.  The  opinions  of  the  prefent  hour  may 
be  very  different.  Many  of  the  fquares  are 
left  vacant^  becaufe  the  column  comprehends  a 
matter,  concerning  the  principles  of  which,  the 
author  whofe  name  is  oppofite  to  fuch  vacant 
fquare,  has,  to  the  bed  of  mv  recollection,  de- 
clared DO  opiiuon. 
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CHAP.    vr. 

A         C         I  D  S 

AR  E  immediately  diftinguifhed  by  their  four 
tafte.  They  are  likewife  characterized  by 
the  following  general  properties.  They  change 
the  tindiires  and  infufions  of  blue  flowers  to  red. 
Syrup  of  violets  and  tinfture  of  turnfol  are  gene- 
rally ufed  for  this  purpofe.  They  effervefce  and 
unite  readily  with  alkalis  fixt  and  volatile  ;  alfo 
with  earths,  and  with  metals,  forming  a  great 
variety  of  neutral  falts.  From  their  great  attrac- 
tion to  water,  they  are  generally  fluid ;  mixed 
with  water,  they  produce  heat ;  with  ice,  cold. 
Acids  unite  with  earths  and  alkalis  in  preference 
to  every  otheV  fubftance.  See  the  tables  of  at- 
tradion. 

Acids  are  mineral,  vegetable,  and  animal. 


S  E  C  T.     IL 
MINERAL      ACIDS. 

VITRIOLIC   ACID,  is  fo  called  from  its 
having  been  formerly  extradled  by  diftil- 
hrion  from  green  vitriol.     It  is  now  more  copi- 

D  3  ouay 
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oufly  and  advantageoufly  obtained  from  fulphuf. 
It  is  commonly  called  oil  of  vitrioU  from  its  oily 
appearance  when  poured  from  one  veffel  into 
another. 

This  acid,  when  pure,  is  perfeAly  pellucid  and 
without  colour;  but  its  attradion  to  water  and 
to  phlogiftic  matter  is  fuch,  that,  by  what  nrteans 
foever  it  be  obtained,  it  is  found  coloured  and 
diluted  :  for  chemical  purpofes  therefore  it  mud 
be  concentrated  and  purified  by  didillation. 

The  fpecinc  gravity  of  concentrated  vitriolic 
acid  is  double  that  of  water  :  thus,  if  a  pint  of 
water  weigh  one  pound,  a  pint  of  vitriolic  acid 
•weighs  two. 

Vitriolic  acid  with  ponderous  earth,  forms  pon^ 
derous/par. 

With  fixed  vegitable  alkali,  vihiolated  tartar. 

^With  marine  alkali,  Glauber  sjalty 

With  lime,  Jelenites  and  gypfuMy 

With  magnefia,  Epjomjalt, 

With  volatile  alkali,'  vitriolic  ammoniat.- 

With  clay,  alum. 

With  metallic  calces,  vitriols^, 

With  fpirit  of  wine,  aether. 

With  phlogifton,  Julphut, 

Thefe  feyeral  compounds  are  here  arranged  ac- 
cording to  the  table  of  attra6lions,  where  the 
reader  will  find  all  the  metallic  calces  fpecifiedv 
See  alfo  the  general  table  of  compofition. 

Vitriolic, 
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Vitriolic  acid  being  mixed  with  an  equal  quantity 
of  cold  watcr>  a  violent  boiling  and  a  great  degree 
of  heat  are  innmediately  produced.    ISfo  hypothefis 
hitherto  innagined  is  equal  to  a  perfe5fly  fatisfac- 
tory  explanation   of  this    extraordinary   pheno- 
menon.    No   decompofition  takes  place^     The 
refult  is  a  mere  vitriolic  acid  diluted  with  water, 
which  may  be  again  feparated  from  the  acid  by  . 
diftillation,  and  if  again  united,  the  fame  effed 
will  be   produced.     Modern  chemiftry  will  teli 
us,   that  the  heat  produced  by  this  mixture  is 
caufed   by  the  extrication  of  fpecific  heat,  from 
the  water;    for  that  the  mixture  when  cold  pof- 
fefles  lefs  fpecific  heat  than  the  water,  and  about 
the  fame  degree  as  the  acid  before  mixture  j  but 
the  experiments  for  determining  the  fpecific  heat 
of  fluids,  by  the  quantity  of  ice  they  will  melt, 
are  exceedingly  fallaceous.     Spirit  of  wine,  whofc 
fpecific  heat  is  much  greater  than  that  of  vitriolic 
acid,  produces  no  fuch  effeifl  when  mixed  with 
water.    U  it  be  a  fuperflux  of  fpecific  heat,  a  mix- 
ture  of  water  with  vinegar  (hould  produce  a  ftill 
greater  degree,  unlefs  it  can  be  proved  that  fpe« 
cific  heat  is  accumulated  in  the  mixture.     Some 
philofophers  afcribe  the  produdion  of  heat  in  this 
mixture  to  the  violent  fridlion  of  the  particles 
againft  each  other  during  the  ebulition :  but  when 
the  ebulition  is  over,  and  the  mixture  returns  to 
the  common  heat  of  the  atmofphere,  no  greater 
degree  of  heat  caa  be  produced  by  the  moil  vio- 
lent 
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lent  agitation  ;  nor  indeed  is  there  any  experi* 
inent  to  prove,  that  the  friclion  of  fluid  particles 
againft  each  other  will  produce  the  lead  aug- 
mentation of  heat. 

Vitriolic  acid  mixed  with  oil  or  any  other  in- 
flammable matter,  may,  by  heat,  be  rendered 
volatile,  and  if  received  into  a  vefifel  inverted  in 
quickfilver,  will  remain  uncondenfed.  This 
elaftic  gas  is  called,  by  Dr.  Prieftley,  vitriolic  acid 
air.  It  is  eagerly  abforbed  by  water,  forming 
volatile  acid  of  fulphur. 

II,  Marine  Acid  is  fo  called,  becaufe  it  is 
generally  extra6led  from  fea-falt,  which  confifts 
of  this  acid  and  foflile  alkali.  It  is  eafily  ob- 
tained by  diftillation  from  fea-falt  mixed  with 
vitriolic  acid,  to  which  the  folnle  alkali  having  a 
fuperior  attraction,  unites  and  forms  Glauber's 
fait;  and  the  marine  acid  being  fet  at  liberty, 
palTes  over  into  the  receiver. 

The  marine,  or  muriatic  acid,  commonly  cal- 
led fpirit  of  fait,  is  fo  volatile  as  to  rife  in  white 
fumes  when  expofed  to  the  air.  Thefe  fumes  arc 
called  by  Doctor  Prieftley  marine  acid  air^  which 
is  an  elaftic  fluid  not  condenfible  by  cold.  Of 
this  air,  or  gas,  water  will  abforb  about  one 
third  of  its  own  bulk,  and  this  combination  forms 
a  ftrong  fpirit  of  fait.  Hence  philofophers  tell' 
lis,  that  marine  acid  confifts  of  marine  acid  air 
and  water;  but  marine  acid  air  is  not  a  conftitu- 
ent  part  of  marine  acid,  but  the  acid  itfelf  vola- 
tilised 


MINERAL    ACIDS,  43 

tilized  by  the  phlogifton  which  is  one  of  its  con- 
(lituent  parts.     Spirit  of  fait  therefore  is  a  com- 
pofition  ©f  acid,  phlogifton  and  wattr. 
The  properties  of  nnarine  acid  are  thefe. 

1.  It  is  of  a  pale  yellow  colour,  and  emits 
white  fumes. 

2.  It  has  a  peculiar  fmell,  fomewhatrefembling 
that  of  fafFron. 

3.  Its  fpecific  weight  is  to  water  as  19  to  t  6. 

4.  With  vegetable  fixed  alkali  it  forms  digejlive 
JaUofJyhius. 

5.  With  folTile  alkali,  common  Jalt* 

6.  With  volatile  2X^'^X\^  Jal  ammoniac, 

7.  With  lime,  feajalt  with  a  calcareous  hajis, 

8.  With  magnefia,  ^^/^//  with  a  hafts  of  mag* 
nefia. 

9.  With  metallic  calces,  various  metallic f alts, 

10.  With  nitrous  acid,  aqua  regia^  which  dif- 
folves  gold  and  platina. 

11.  With  vinous  fpirit,  ^ther. 

The  attraction  of  marine  acid  to  alkalis  and 
abforbent  earths  is  weaker  than  that  of  the  vitri- 
olic or  nitrous,  either  of  which  will  confequently 
decompofe  the  falts  formed  of  thefe  alkalis  and 
earths  with  the  marine  acid.  Metallic  calces,  on 
the  contrary,  prefer  this  to  either  of  the  other 
acids. 

III.  Fluor  Acid.  Fluor,  from  which  this 
acid  is  obtained,  is  a  kind  of  fpar  of  various  co- 
lours, in  which  minerals  are  generally  found  in- 
volved^ 
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volved,  and  is  thence  called  their  matrix.  Thefe 
fpars  are  called  floors,  becaufe  they  promote  the 
fufion  of  ores  :  they  confift  of  calcareous  earth  and 
a  peculiar  acid,  which  may  be  feparated  from  the 
earth  by  diftlUing  fluor  with  oil  of  vitriol,  by 
which  calcareous  earth  is  more  powerfully  at- 
traded.  The  vitriolic  acid  unitins;  with  the  lime 
fufFers  the  fluor-acid  united  with  phlogifton  to 
rife  in  a  volatile  (late,  which  being  condenfed  by 
its  union  wich  water  conftitutes  the  acid  in 
queflion. 

The  mod  fingular  property  of  the  fluor-acid  is 
its  power  of  diflblving  filiceous  earth,  or  flint, 
which  it  extrads  even  from  glafs,  and  mod 
powerfully  when  in  its  volatile  (late,  then  called 
fluor-acid  air.  When  abforbed  by"  water,  this  gas 
depofits  part  of  the  flint  in  the  form  of  a  white 
powder. 

This  acid  differs  alfo  from  the  vitriolic,  nitrous> 
and  marine  acids,  in  preferring  calcareous  earth 
to  alkalis.  Fluor-acid  faturated  with  vegetable 
alkali,  is  decompofed  by  lime-water. 

IV,  Acid  of  Arsenic.  The  femi  metal  called 
arjenic^  is  Amply  an  acid  coagulated  by  phlo- 
gifl:on,  from  which  the  acid  may  be  feparated  by 
difl:illation  with  marine  and  nitrous  acid,  the  lat- 
ter of  which  feizes  the  phlogiflion  of  the  arfenic, 
and  the  acid  concretes  at  the  bottom  of  the 
retort. 

This 
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This  acid  combined  with  vegetable  alkali  is, 
like  the  fluor-acid,  decompofcd  by  lime-water. 
In  prefering  lime  to  alkalis,  therefore,  it  differs 
eflentially  from  the  vitriolic,  the  nitrous,  and  the 
marine  acid. 

V.  Acid  of  Borax,  commonly  called  y^^^/Zx;*? 
Jalt^  is  a  peculiar  fpccies  of  acid  which,  united 

with  marine  alkali,  forms  borax.  That  it  pofTefies 
the  properties  of  an  acid,  is  evident  from  its  turn- 
ing tindlure  of  turnfol,  &c.  green  j  from  its  fatu- 
rating  alkalis,  and  diffolving  lead,  copper,  iron^ 
tin,  &c. 

This  acid  prefers  lime  to  fofTile  alkali,  from 
which  therefore  it  may  be  feparated,  by  boiling 
borax  with  lime-water.  Probably  this  acid  is  the 
fame  with  that  of  phofphorus,  but  combined  with 
a  fmall  quantity  of  alkaline  earth. 

VI.  Acid  of  Amber,  is  obtained  by  diililling 
amber  with  an  acetous  liquor  and  oil.  It  forms 
neutral  falts  with  alkalis,  earths,  and  metals.  It 
prefers  earths  to  alkalis,  particularly  that  which  is 
called  'ponderous. 

Two  other  mineral  acids  have  been  difcovered 
by  the  celebrated  Scheele,  viz.  the  acid  of  Mo- 
lybdsna,  and  of  T'Jngften.  There  is  nothing 
very  fingular  in  their  properties,  as  far  as  tliey  are 
yet  known.  Scheele  fuppofes  thefe  acids  to  be  in 
a  ftdte  refembling  that  of  white  arfenic. 

SEC- 
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SECT.     III. 
VEGETABLE     ACIDS, 

1,  /\  C  I D  of  Sugar,  may  be  extraded  not 
jljL  only  from  fugar,  but  from  honey,  gum- 
arabic,  and  from  tartar,  by  boiling  them  witfh 
nitrous  acid.  The  nitrous  acid  uniting  with  the 
phlogifton,  in  which  the  faccharine  acid  was  in- 
volved, flies  off  in  red  fumes,  and  leaves  the  acid 
required  in  the  remaining  liquor,  from  which,  by 
evaporation,  prifmatic  cryftals  are  obtained. 

The  fuperior  attraction  of  this  acid  is  to  lime^ 
with  which  it  forms  a  compound  infoluble  in  wa- 
ter. Hence  its  ufe  in  difcovering  the  fmaileft 
cjuantity  of  calcareous  earth  diiTolved  or  fufpend- 
cd  in  that  fluid.  It  may  be  obtained  from  a  great 
variety  of  vegetables. 

IL  Acid  of  Tartar.  Tartar  is  a  vegetable 
concrete,  which  feparates  fpontaneoufly^  but 
fiowly,  from  wine,  red  or  white,  adhering  to  the 
fides  of  the  cafk.  It  confifts  of  the  vegetable 
fixt  alkali  fuperfaturated  with  the  acid  in  queilion^ 
which  in  many  refpe6ts  differs  but  little  from 
vinegar  and  other  vegetable  acids.  It  differs^ 
however,  from  vinegar  in  its  attradion  to  lime, 
ponderous  earth,  and  magnefla,  in  preference  to 
alkalis. 

Creani 
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Cream  of  tartar,  which  is  tartar  waflied  from 
impurities  by  boiling  in  water,  contains  about 
one  third  of  this  acid  more  than  was  necelTary  to 
faturate  the  alkali,  which  fupcrfluous  acid  may  be 
obtained  by  faturating  a  fohition  of  tartar,  in 
boiling  water,  with  chalk.  The  folution  mud 
then  be  evaporated  to  drynefs,  and  the  remaining 
powder  digefted  in  a  large  quantity  of  weak  vi- 
triolic acid.  Having  flood  about  twelve  hours^ 
the  liquor  muft  be  poured  off  and  again  evapo- 
rated.    The  refiduum  is  the  acid  required. 

The  acid  of  tartar  with  vegetable  alkali  forma 
Joluble  tartar. 

With  mineral  alkali,  Rochellejalt. 
\  With  volatile  alkali,  vegei able  ammoniac. 

With  antimony,  tartar  emetic, 

III.  Acid  of  Sorrel.  This  acid  is  procured 
by  a  difficult  chemical  procefs  from  fait  of  forrel, 
which  confifts  of  vegetable  alkali  fuperfaturatcd 
with  this  acid.  Its  peculiar  properties  are  not  yet 
afcertained  ;  it  differs  however  from  the  acid  of 
tartar  in  taking  lime  from  the  vitriolic  acid,  and 
in  being  entirely  feparated  from  vegetable  alkali 
by  chalk.  It  is  probably  the  fame  as  the  acid  of 
fugar, 

IV.  Acid  of  Lemon.  Chemids  have  hitherto 
difcovered  no  properties  peculiar  to  this  vegetable 
acid.  Whether  it  prefers  lime,  magnefia,  and 
ponderous  earth  tp  alkalis,  is  not  determined. 

V.  AciD 
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V.  Acid  of  Benzoin.  Of  this  acid  very  little 
is  known,  except  that  it  exifts  in  the  relinous 
fubftance  called  Benzoin^  and  that  it  may  be  ob- 
tained tolerably  pure  by  adding  lime  to  its  folu- 
tion  in  boiling  water,  and  then  decompofing  that 
combination  with  marine  acid.  It  combines  rea- 
dily with  alkalis,  and,  with  the  mineral,  affords 
cryftals  that  are  not  deliquefcent.  A  folution  of 
thefe  neutral  falts  may  be  dccompofed  by  lime^ 
xnagnefia,  or  clay. 

VI.  Acetous  Acid,  or  Vinegar,  is  produced 
by  continuing  the  vinous  fermentation.  In  its 
attradions  it  prefers  alkalis  to  lime,  contrary  to 
the  other  vegetable  acids,  from  which  it  alfo  dif- 
fers in  its  weaker  attraction  to  earths  and  metals, 
and  in  not  being  altered  by  diftillation. 

Vinegar  may  be  concentrated,  that  is,  render- 
ed (Ironger,  or  more  four,  by  freezing.  The  ice 
on  the  furface  is  mere  water,  which  thus  fponta- 
neoufiy  feparates  from  the  acid.  Strong  vinegar 
may  alfo  be  obtained  by  Saturating  this  acid  with 
alkalis,  earths,  or  metallic  calces,  and  then  de- 
compofing thefe  acetous  neutral  falts  by  means 
of  vitriolic  acid,  which,  from  its  fuperior  attrac- 
tion to  alkalis,  &c.  unites  with  thefe,  and  re- 
leafes  the  vinegar  highly  concentrated. 

The  acetous  acid,  according  to  Dr.  Higgins, 
is  a  combination  of  a  peculiar  acid  principle, 
vital  sir,  water,  and  phlogillon  ;  which  acid 
principle  is  a  conftituenc  part  of  fi^^able  air,  of 

in« 
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inflammable  air,  of  charcoal^  and  other  inflam- 
mable bodies. 

From  the  experiments  of  Dr.  Crell  {Journal  de 
PhyfiCy  061:ober  1785.)  it  feems  highly  probable 
that  the  vegetable  acids  differ  not  elTentially  from 
each  other  :  thofe  of  tartar,  vinegar,  and  fugar, 
he  found  to  be  modifications  of  the  fame  acid. 
I  have  mentioned  this  before  in  the  article  Phlo^ 
giflon. 

Vinegar,  in  common  with  other  acids,  diflblves 
earths  and  metallic  fubftances. 

With  fixed  vegitable  alkali,  it  forms  regene- 
rated tartar. 

With  fofTile  alkali,  a  chryftallizahlefaU, 

With  volatile  alkali,  vegetable  ammoniac. 

With  copper,  verdigreaje. 

With  lead,  cerufs  or  white-lead^  and  fugar  of 
lead. 

With  fpirit  of  v/ine,  ^ther. 


SECT.     IV. 
ANIMAL      ACIDS. 

BY  animal  acids  are  underflood  thofe  which 
are  procured  from  animal  matter. 
I.  Nitrous  Acid,  hath  hitherto  been  confi- 
dered  as  a  mineral  produdion,  and  arranged  ac- 
E  cordingiy 
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cording])'  among  the  mineral  acids.  It  is^  how- 
ever, certainly  the  produce  of  animal  matter. 
This,  and  every  other  acid,  in  the  opinion  of 
Dr.  Higgins,  is  compofed  of  a.  certain  acid  prin- 
ciple and  vital  air.  If  this  be  true,  the  copioas 
production  of  vital  air  from  nitrous  acid  is  eafily 
underitood. 

Nitre,  commonly  called  falcpetre  confifts  of 
nitrous  acid  and  vegetable  fixed  alkali.  Now,  in 
order  to  obtain  the  acid  feparate,  feme  fubftance 
muil  be  employed  to  which  the  alkali  has  a 
{Wronger  attraction.  In  the  table  of  attradions 
we  find,  under  the  head  Fixt  Alkali,  that  vitriolic 
acid  precedes  nitrous  acid.  Hence  we  conclude, 
tha;  vitriolic  acid  will  decompofe  nitre  by  uniting 
v/ith  the  alkali,  and  that  confequently  the  acid 
will  be  fet  at  liberty.  This  really  happens.  In 
diftilling  nitre  with  oil  of  vitriol,  v/ith  clay,  with 
any  kind  of  vitriol,  or  neutral  fait  containing  vi- 
triolic acid,  the  acid  of  nitre  v/ill  quit  its  alkaline 
bafe  and  pafs  over  into  the  receiver.  It  is  fup- 
pofed  to  be  a  compound  of  nitrous  vapour,  phlo- 
giiLon,  pure  air,  and  water. 

Nitrous  acid,  v;hen  firong  and  fmoking,  is  ge- 
nerally called  fpir'tt  of  nitric  or  Glauber'' s Jp hit  of 
nitre  y  when  lefs  concentrated,  aqua  fortis,-  The 
fmoking  fpirit  is  called  by  Bergman,  Fhlogijlicated 
m:rou,s  acid, 

SmiOking  fpirit  of  nitre  is  of  a  reddifh  flame 
colour,  emitting  fumes  of  the  fame  tint.     Its 

weight 


A  N  I  M  A  L      A  C  I  D.  51 

weight  is  to  water  as  1 8  to  12.  When  mixt  with 
water,  a  confiderabk  degree  of  heat  is  produced, 
and  the  nnixture  becomes  blue  or  green. 

Nitrous  acid  with  vegetable  alkali  fornns  nitre^ 
With  fofTile  alkali,  cubic  nitre. 
With  volatile  alkali,  nitrous  ammoniac. 
With  abforbent  earths,  dekquejcent  neutral /alts^ 
With  filver,  lunar  caufttc. 
With  naercury,  red 'precipitate. 
With  marine  acid,  aqua  regia. 
With  fpirit  of  wine,  ^/^(?r. 
The  primary  attraction  of  this  acid,  according 
to  Bergman,  is  to  ponderous  earth,  to  which  fuc- 
ceed  alkalis,  abforbent  earth,  and  metals. 

By  means  of  nitrous  acid  combined  with  me- 
tallic and  inflammable  fubftances,  a  variety  of 
elaftic  fluids  have  been  produced  ;  but  whence 
thefe  fluids  proceed  remains  matter  of  difpute. 

Nitrous  acid,  volatilized  by  heat,  becomes  a 
permanently  elaftic  fluid  j  but  as  it  diflfolves 
quickfiiver,  and  is  abforbed  by  water,  it  is  with 
difficulty  preferved  and  its  properties  not  eafily  in- 
vefl:igated.  It  feems,  however,  to  differ  in  no- 
thing from  phlogifticated  nitrous  acid,  or  fmok- 
ing  fpirit  of  nitre. 

11.  Acid  of  Sugar  of  Milk.  Sugar  of  milk 
is  procured  from  clarified  whey  by  evaporation. 
This  fugar,  being  analized,  yields  about  a  feventh 
part  o^  acid  of  fugar y  and  fomewhat  more  than  a 
fifth  of  another  acid,  called  acid  of  fugar  of  milk, 

E  2  This 


52         ANIMAL     ACIDS* 

This  acid  appears  in  the  form  of  a  white  powder, 
\^hlch  requires  fixty  times  its  weight  of  boiling 
Vvater  to  dififolve  it. 

The  acid  of  fugar  of  milk  attrads  earths  in  pre- 
erence  to  alkalis,  with  which  it  forms  falts  not 
readily  foluble  in  water.     Its  combinations  with 
earths  are  fcarce  foluble  at  all. 

III.  Acid  of  Milk,  is  procured  by  evaporating 
whey,  fpontaneoufly  feparated,  to  about  an  eighth 
of  its  quantity.  But  whey  contains  a  fmall 
quantity  of  lime  united  with  phofphoric  acid, 
^with  which  it  is  fuperfaturated,  and  is,  for  that 
reafon,  difiblved ;  for  phofphoric  acid  merely  fa- 
turated  with  lime,  falls  to  the  bottom  of  the  vef- 
fel.  In  order,  therefore,  to  precipitate  this 
phofphoric  fait,  the  remaining  portion  of  the 
whey  muft  be  faturated  with  frefh  lime,  which 
muft  be  precipitated  by  the  acid  of  fugar,  for 
lime  prefers  this  acid  to  every  other.  Finally, 
by  the  addition  of  highly  redified  fpirit  of  wine, 
the  acid  of  milk  is  obtained  pure. 

This  acid  forms  deliquefcent  falts  with  earths 
and  alkalis.  It  is  not  known  to  form  eryftals 
with  any  metal  except  zinc. 

Its  lirft  attraflion  is  to  ponderous  earth ;  to 
this  fucceed  the  alkalis  in  their  ufual  order  :  after 
thefe,  lime,  magnefia,  clay,  metals. 

IV.  Acid  of  Ants.  This  acid  is  procured  by 
diflilling  millions  of  thefe  infefls,  either  without 
additiort  gr  with  water.     It  refembies  vinegar  in 

many 
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many  refpedls ;    but  differs  from  it  in  forming 
cryRals  with  magnefia,  iron,  and  zinc. 

The  attradions  of  this  acid  are  not  determin- 
ed ;  mean  while  they  are  fuppofed  to  coincide 
with  thofe  of  vinegar, 

V.  AciD  of  Fat.  This  acid  is  obtained  by 
repeated  diftillation  of  animal  fat.  The  neutral 
faits  which  it  forms  with  earths  and  alkalis  differ 
very  little  from  thqfe  of  vinegar.  In  its  attrac- 
tions it  prefers  earths  to  alkalis. 

VI.  Acid  of  Phosphorus.  Phofphorus  is  a 
fpecies  of  fulphur  (procured^  by  a  troublefome 
procrfs,  from  urine)  confilling  of  a  peculiar  acid 
and  phlogiflon.  It  is  luminous  in  the  dark,  and 
burns  with  a  cold  flame  when  expofed  to  the  air. 
The  acid  of  phofphorus,  like  that  of  fulphur,  is 
obtained  by  fimple  combuftion.  This  acid  may 
likewife  be  feparated  from  the  earth  of  calcined 
bones,  by  diflblving  the  earth  in  nitrous  acid,  and 
precipitating  it  v/ith  vitriolic  acid. 

Phofphoric  acid  unites  with  abforbent  earths  in 
preference  to  alkalis :  in  other  refpe(5]:s  it  poffefTes 
the  properties  of  acids  in  general.  With  alkalis 
it  forms  microcofmic  fait. 

Iron,  zinc,  and  arfenic  are  completely  foluble 
in  phofphoric  acid.  In  a  high  degree  of  concen- 
tration, it  may  be  combined  with  eflential  oils; 
and,  with  fpirit  of  wine,  probably  a  phofphoric 
$eiher  may  be  produced. 

E  3  VII,  :p|i^- 
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VII.  Perlate  Acid,  like  the  phofphoric,, 
obtained  from  ufine,  and  fuppofed,  by  the  Swedifh 
chemifts,  to  differ  effentially  from  that  acid,  is 
probably  no  other  than  phofphoric  acid  united 
with  a  little  foffile  alkali.  Future  experimentSj, 
inftead  of  increafing,  may  poffibly  reduce  the  pre-: 
fent  catalogue  of  peculiar  acids. 

VIII.  Acid  of  Prussian  Blue^  Prufllaa 
blue  hath  been  generally  fuppofed  to  confift  of 
iron  united  with  phlogifton.  The  Sw^difli  che- 
mifts  have  difcovered  that  the  tinging  matter  is 
of  an  acid  nature,  becaufe  it  unites  with  alkalis, 
earths,  and  metals,  and  form§  with  each  a  fort  of 
neutral  compound. 

This  acid  is  obtained  by  boiling  Pruflian  blue 
with  a  folution  of  fixed  alkali,  and  by  precipita- 
ting the  fait  thus  formed,  by  the  addition  of  fpirit 
of  wine.     This  fait,  confifting  of  the  tinging  acid 
of  Pruflian  blue,  faturated  partly  with  alkali  and 
partly  with  iron,  is  called  Vnijfian^  qy phlogifticatei 
alkali,  which,  being  diftilled  with  vitriolic  acid, 
is  decompofed.     Th^  acid  required,  being  thus 
difengaged  by  the  fuperior  attradlion  of  the  vitri* 
olic  to  the  iron  and  alkali,  paflfes  over  and  unites 
with,  the  water  in  the  receiver. 

The  acid  of  PrufTian  blue  is  fuppofed,  by 
Bergman,  to  confift  of  aerial  acid  (calcareous  gas, 
or  fixed  air)  volatile  alkali  and  phlogifton.  It  is 
yqlatile,  and  in  its  attraftions  feems  to  prefer  aU 
kalis  to  earths. 

CHAP. 
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TH  E  general  properties  of  alkalis  are  tbefe; 
I.  They  have  a  peculiar  urinous  tafte. 

2.  They  change  the  fyrup  of  violets,  and  other 
blue  infufions  and  tindures  of  vegetables,  to 
green. 

3.  They  unite  with  efferyefcence  with  all  acids, 
which  they  prefer  to  every  other  fubftance,  and 
with  them  form  various  neutral  falts.  Their  at- 
tradlion  to  acids  is  in  the  following  order :  vitri- 
olic, nitrous,  marine,  of  fat,  of  flour,  ofphof- 
phorus,  of  fugar,  of  tartar,  &c.  See  the  table 
of  attra61:ions. 

Alkalis,  in  their  natural  jflat^e,  are  combined 
with  calcareous  gas,  and  are  then  called  mild -, 
^vhen  deprived  of  this  gas  they  becpme  fauftiCf 
and  are  then  called  ;pure  alkali.  By  caufticity  is 
meant  the  violent  action  of  thefe  alkalis,  thus  de- 
prived of  their  calcareous  gas,  upon  the  fkin  and 
flefh  of  animals^  which  they  corrode  and  confume 
like  a6luai  fire. 

This  operation  is  explained  by  fuppofing  it  to 
be  an  extradlion  of  calcareous  gas  frona  the  ani- 
mal body. 

Alkalis  are  tithtr  fixed  or  volatile. 

Fixed  alkali  is  "uegetahJ?  o^  foJfik<» 

E  4,  SEC 
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SECT.    IL 
VEGETABLE    ALKALI, 

IS  procured  by  wadiing  the  afhes  of  burnt  ye-? 
getables,  whether  herbs  or  wood,  with  waterj^ 
and  by  evaporating  the  lexiviuoi  to  drynefs* 
Tartar,  burnt  in  an  open  fire,  yields  the  fame  fait, 
which  dirters  in  no  refped  from  that  procured 
from  wormwood  or  from  any  other  plant,  except 
certain  plants  which  grow  near  the  fea. 

This  alkali,  when  expofed  to  a  moift  air,  li- 
quifies, and  is  then  called  oil  of  tartar.  In  this 
property  it  differs  from  mineral  or  foffile  alkali. 
Oil  of  tartar  is  nothing  more  than  a  folution  of 
vegetable  alkali  in  water,  which  it  attracts  from 
the  atmofphere.  Confequently  this  qii,  as  it  is 
ca}led,  may  be  immediately  produced  by  dif- 
folving  the  alkali  in  a  fmall  quantity  of  water* 
During  the  folution  heat  is  produced. 

Vegetable  alkali  alone  fuflains  a  confiderable 
degree  of  heat  without  alteration  ;  but  mixed 
with  calcareous,  argillaceous,  filicious,  or  me- 
tallic earths,  and  expofed  to  a  fufficient  fire,  it 
fufes  and  converts  them  into  glafs. 

Quicklime,  which  is  calcareous  earth  deprived 
of  its  gas  by  burning,  when  mixt  with  a  folution 
of  fixed  alkali,  immediately  feizes  the  calcareous 
gas  of  the  alkali,  and  thereby  renders  it  cauftic. 

Fixed 
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Fixed  alkali  cjiflblved  with  certain  phlogiftic 
matters  conftitutes  a  liqtiid,  called  phlogifticated 
alkali,  of  confiderable  ufe  in  the  precipitation  of 
metals.  Bergman's  method  of  preparing  this  li- 
quid, is  by  adding  PrufTian  blue  to  a  folution  of 
fixed  alkali,  prepared  by  burning  cream  of  tartar 
and  nitre  in  a  hot  crucible.  This  is  alfo  called 
PrufTian  alkali,  on  account  of  the  Pruffian  blue 
pfed  in  the  preparation. 

Vegetable  alkali,  with  vitriolic  acid,  forms 
vhriolated  tartar* 

With  marine  acid,  digeftivejalt  ef  Sylvius^ 

With  nitrous  acid,  nitre. 

With  vegetable  acids,  regenerated  tartar. 

With  fulphur,  liver  ofjulphur. 

With  oils,  foap. 

Iron  and  copper  are  eafily  difTolved  in  a  folu.^ 
tion  of  vegetable  alkali  ^    but  other  metals  rc« 
quire  a  previous  folution  in  acids. 

Vegetable  alkali  may  be  obtained  fufficiently 
'pure  for  chemical  purpofes,  by  deflagrating  nitre 
with  charcoal  or  with  tartar.     In  this  operatipn 
the  acid  evaporates,  and  the  alkali  remain^. 


SEC 
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SECT.    Ill, 

MARINE,  MINERAL,  or  FOSSILE 
ALKALI. 

IT  is  called  marine  alkali,  becaufe  it  is  the  bafis 
of  fea-falt ;  mineral  or  fofllle,  becaufe  it  is  not 
produced  in  the  animal  or  vegetable  kingdoms. 

The  ufual  method  of  obtaining  this  alkali  is 
by  burning  plants  which  grow  near  the  fea,  par- 
ticularly kalij  2i  plant  which  grows  plentifully  on 
fome  parts  of  the  Spanifh  coaft.  It  is  imported 
into  this  kingdom  under  the  name  Qijoda^  or  har^ 
rilla,  and  is  fuppofed  to  have  been  the  natron  of 
the  ancients.  It  poffeflfes  all  the  general  proper- 
ties of  vegetable  alkali,  and  differs  from  it  only 
in  forming  with  acids  different  neutral  falts. 

With  vitriolic  acid  it  forms  Glauber's  fait. 

With  nitrous  acid,  cubic  nitre. 

With  muriatic  acid,  common  fait, 

With  vegetable  acid,  Rochelle  fait. 

SECT.  IV. 
VOLATILE  ALKALI, 

T  S  eafily  known  by  its  penetrating  pungent 
-*•  fmell.  It  is  procured  by  diftillation  from  all 
animal  fubftances,    and  from  fome  vegetables, 

par« 
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particularly  thofe  of  the  crujciform  kind.  It  ]s 
pj-oduced  by  diftiilation  fjrom  fo  many  various 
fubftances,  that  nothing  conclufive  concerning  its 
compofition  can  be  inferred  from  the  means  of 
its  production  ;  but  from  its  properties  if  appears 
to  be  arj  alkaline  fait  volatilized  by  phlogifton. 

Volatile  alkali,  by  a  moderate  degree  of  heat, 
may  be  converted  into  a  permanent  gas,  called, 
by  Dr.  Prieftiey,  a'kaline  air,  which  is  fuppofed 
tp  confifl  of  inflammable  and  phlogifticated  air* 
This  alkaline  air  may  be  changed  intq  pure  in* 
flammable  air  by  the  eledric  fpark,  or  by  being 
heated  in  a  retort. 

Alkaline  gas  poflefTes  the  property,  finnilar  to 
^hat  of  inflammable  gas,  of  reviving  mercury  and 
lead  by  the  electric  fpark ;  but  it  differs  from  the 
Jatter  in  being  abforbed  by  water,  with  which  it 
forms  a  ftrong  alkaline  fpirit,  called  fpirit  of 
hartfhorn,  or  fpirit  of/al  ammoniac. 

Volatile  alkali  is  mod  eafily  obtained  by  dif- 
tilling  fal  ammoniac  mixed  with  fixed  alkali,  cal- 
careous earth,  or  with  quicklime  :  if  with  fixed 
alkali,  or  calcareous  earth,  the  alkali  produced 
will  be  mild  ;  if  with  lime,  it  is  cauftic,  becaufe 
the  Jime  deprives  it  of  its  fixed  air.  The  nature 
pf  this  procefs  is  eafily  conceived  when  we  recol-^ 
led  that  Jal  ammoniac  confifts  of  marine  acid  and 
volatile  alkali.  The  earth  or  lime  uniting  with 
the  acid,  fets  the  alkali  at  liberty.  When  ab- 
forbent  earth  is  ufed,  the  volatile  alkali  fublimes 

In 
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in  a  concrete  ftate ;  but  with  linne  it  is  always 
fluid,  becaufe  it  is  cauftic  5  for  cauftic  volatile 
alkali  will  not  concrete.  Cauflicity  depends  on  a 
deprivation  of  fixed  air. 

Volatile  alkali  with  vitriolic  acid,  fqrms  vilri- 
olic  ammoniac. 

With  nitrous  acid,  nitrous  ammoniac. 

With  marine  acid,  fal  ammoniac. 

With  fulphur,  Hoffmanns  tin5fure  of fuiphur. 

With  fpirit  of  wine,  dulcified  fpirit  of  Jal  am^ 
moniac. 

With  efTential  qiis  and  fpirit  of  wine,  Jpiritm 
volatilis  aromaticus. 

V/ith  oil  of  amber,  eau  de  luce. 

Liquid  volatile  alkali  diflblves  copper  com- 
pletely, and  immediately  afTumes  a  beautiful  blue 
colour  ;  hence  a  few  drops  of  it  will  difcover  the 
fimaUefl  quantity  of  that  metal  in  mineral  v/aters, 
or  other  liquids.  It  alfo  precipitates  other  metals 
from  acids,  and  re-difToives  them.  It  poflfefles 
the  fingular  property  of  precipitating  gold  from 
aqua  regia,  which  precipitate,  when  heated  to  a 
certain  degree,  fulminates  with  a  violent  explo- 
fion,  and  is  thence  called  aurumfulminans. 

Volatile  alkaline  fpirit,  commonly  called  fpirit 
of  hartfhorn,  is  generally  diflilled  from  bones 
previoufiy  prepared  by  boiling  them  in  water.  It 
is  afterwards  redified,  that  is,  freed  from  it§ 
burnt  oil,  by  repeated  diftillation. 

Tlie 
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The  attradions  of  volatile  alkali  are  nearly  the 
fame  with  thofe  of  fixed  alkali. 


CHAP.     VIIL 
EARTHS. 

PONDEROUS  EARTH  is  a  recent difcovery. 
Hitherto  it  hath  been  always  found  com- 
bined with  vitriolic  acid,  and  conftituting  a  pe- 
culiar kind  of  fpar,  called  Jfathum  fonder ojum^ 
from  its  great  weight.  Ic  may  be  feparated  from 
the  acid  by  the  phlogifton  of  oil  or  charcoal  in, 
■what  is  called  the  dry  way  :  that  is,  mixing  either 
of  thefe  with  the  fpar,  and  expofing  the  mixture 
to  a  hot  fire  in  a  crucible.  In  this  procefs,  the 
phlogifton  unites  with  the  acid,  forming  fulphur, 
and  the  ponderous  earth  is  left  in  a  cauftic  ftate, 
its  fixed  air  being  diflipated  by  the  heat.  Bun 
.in  order  to  obtain  it  pure,  it  muft  be  difiblved 
in  nitrous  acid,  and  precipitated  by  mild  fixed 
alkali.  In  this  operation,  the  precipitation  is 
efiedled  by  a  double  attra6lion.  The  alkali  fa- 
turates  the  acid,  whilft  its  fixed  air  unites  with 
the  ponderous  earth,  which  falls  to  the  bottom 
in  its  mild  and  natural  ftate.     The  feparation  of 

pon- 
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ponderous  earth  from  nitrous  add  eannot  be  ef- 
fected by  eauftic  fixed  alkali;  for  though  this 
acid,  in  equal  circumftances,  will  unite  with 
cauftic  alkali  in  preference  to  every  other  fub- 
ftance,  neverthelefs,  when  united  to  ponderous 
earth,  the  attradion  of  fixed  air  to  the  latter  is 
required  to  produce  a  fcparation. 

But  this  ponderous  fpar  may  be  more  eafily  dc- 
compofed  by  calcination  in  a  ftrong  heat  with 
twice  its  weight  of  fixed  alkali,  which,  uniting 
with  the  vitriolic  acid,  will  form  vitriolated  tar- 
tar. This  with  the  fuperfiuous  acid  may  be 
waflied  off,  and  a  mild  ponderous  earth  will  re- 
main.— Or,  in  the  moid  way,  by  boiling  the  fpar, 
mixt  with  half  its  weight  of  fixt  alkali,  for  fome 
hours. 

This  earth  is  called  by  Mr.  Kirwan,  in  his  Ek.. 
ments  of  Mineralogyy  Barytes.  It  refembles  lime 
intaile,  but  requires  900  times  its  weight  of  wa- 
ter to  diffolve  it.  It  is  the  only  earth  which  de- 
compofes  vitriolated  tartar,  and  which  may  he 
precipitated  by  the  PrufTian  alkali  from  the  nit- 
rous and  marine  acids.  Its  fpecific  gravity  ex- 
ceeds 4,000.  Some  philofophers  believe  it  to  be 
a  metallic  earth. 

Ponderous  earth  has  fome  properties  in  com- 
rron  with  calcareous  earth,  but  differs  from  it  in 
forming,  with  vitriolic  acid,  ponderous  fpar. 
With  nitrous  and  marine  acids,  it  forms  cryftals 
that  are  fcarce  foluble  :  from  thefe  it  may  be  fe- 
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parated  by  the  lead  drop  of  vitriolic  acid,  by 
which  it  is  moft  powerfully  attradcd.  For  this 
reafon  a  few  drops  of  a  folution  of  ponderous 
earth  in  any  other  acid,  will  immediately  difcover 
the  fmalleft  admixture  of  vitriolic  acid  in  water, 
or  in  any  other  fluid. 

The  attradlion  of  ponderous  earth  to  othe^- 
acids,  is  in  the  following  fucceflion  ;  acid  of  fii- 
gar,  of  amber,  of  fluor,  &c.  Seethe  table  of  at* 
tradions. 

Ponderous  earth,  in  its  natural  ftate,  is  com* 
bincd  with  fixed  air,  and  therefore,  like  calcare- 
ous earth,  produces  an  effervefcence  when  dlf- 
folved  by  acids. 


S  E  C  T.    IL 

LIME 


T  S  pure  calcareous  earth ;  that  is,  calcareoiis 
earth  feparated  from  its  gas,  by  burning,  or 
by  folution  in  acids.  Marble,  limeftone,  calca- 
reous petrefadlions,  calcareous  fpar,  ftalaftites,^ 
tophi,  chalk,  and  every  kind  of  flone  that  will 
burn  to  lime,  confifts  principally  of  this  earth 
combined  with  calcareous  gas  s  alfo  the  fliclls  of 
iiilies  and  of  eggs. 

This 
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This  earth  combined  with  vitriolic  acid  confli- 
tutes  felenites,  gypfumy  plaifter  of  Paris,  ala- 
bailer;  with  fluor  acid,  fiuor  ;  with  Tongften 
acid,  Tongllen ;  with  the  nitrous  and  marine 
acids,  deliquefcent  faks  s  with  vegetable  acids,  a 
kind  of  foluble  tartar. 

Lime  in  the  temperature  of  60,  requires  near 
7G0  times  its  weight  of  water  to  difTolve  it. 

Lime  in  its  natural  (late,  that  is^  combined 
with  fixed  air,  effervefces  v/ith  all  acids,  with 
which  it  forms  various  neutral  falts.  This  efFer- 
vefcence  is  produced  by  the  extrication  of  the 
jk^ed  air 3  called  by  modern  chemifts,  the  aerial 
acid^  to  which  it  has  lefs  attradion  than  to  any 
other  acid.  Its  firfl  attradion  is  to  the  acid  of 
fugar,  then  to  that  of  forrel.  To  thefe  fucceed 
^\^  vitriolic,  the  tartareous,  &c. 

Lime,  though  incapable  of  fufion  when  alone, 
acls  as  a  flux  to  all  other  earths.  It  melts  with 
borax  or  microcofmic  fait.  In  fufion  it  combines 
fo  intimately  with  the  marine  acid  as  to  be  infe- 
perable  by  heat  alone.  Fufed  with  calx  of  iron, 
it  forms  a  black  mafs  of  a  metallic  appearance  j 
with  calx  of  copper,  a  metallic  mafs  of  a  red  co- 
lour 'y  with  calx  of  lead,  a  yellow  glafs  5  with 
calx  of  tin,  a  yellow  glafs  ;  with  calx  of  bifmuth, 
a  powder,  or  greenifh  glafs,  according  to  the 
proportion  of  each  fubftance  3  with<calx  of  anti- 
mony, a  femi-tranfparenc  yellow  mafs  j  with  zinc, 

a  glafs 
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glafs  of  a  deep  yellow  colour.  Thefe  feveral 
combinations  are  fo  hard  as  to  ftrike  fire  with 
CleeL     Berlin  Mem.  1781. 
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SECT.     IIL 
C  LAY, 

BY  chemlds  called  argillaceous  earthy  is  dif- 
tinguidied  from  other  earths  by  its  tenacity 
and  plaftic  property  when  moiftened  with  water. 
It  is  never  found  perfectly  pure,  but  commonly 
mixed  with  a  large  proportion  of  flint.  It  is  moll 
-eafily  obtained  pure  from  alum,  which  is  a  com- 
bination of  clay  and  vitriolic  acid.  From  this 
acid  the  clay  may  be  feparated  by  the  interven- 
tion of  alkaliyie  falts,  or  of  any  other  fubftance 
which  attra(5]:s  the  vitriolic  acid  more  pov^^erfully 
than  clay. 

Pure  clay  alone  is  not  fufible  in  the  ftrongefl 
fire  ;  but  may  be  eafily  fufed  by  mixing  it  with 
lime,  borax,  or  microcofmic  fait.  When  burnt 
it  becomes  fo  hard  as  to  (Irike  fire  with  Heel. 

Clay,  fufed  with  calx  of  iron,  forms  a  black  mafs 
imperfedly  fufed,  but  hard  enough  to  ftrike  fire 
with  (leel;  with  copper,  a  brown  mafs  imperfed- 
ly  fufed,  or  powder,  according  to  the  proportion 
of  the  two  ingredients;  with  lead,  a  powder,  un- 

F  lefs 
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lefs  in  the  proportion  of  four  parts  of  the  calx  to 
one  of  clay,  in  which  cafe  a  glafs  of  a  deep  yellow 
is  produced ;  with  tin,  a  powder,  or  grey  nnafs, 
that  will  ftrike  fire  with  fteel  5  with  befmuth,  an- 
timony and  zinc  not  fufible. 

Clay  is  foluble  in  acids,  particularly  the  vitri- 
olic, with  which  it  forms  alum. 

Its  attradlions  are  in  the  following  fuccefTion  s 
vitriolic,  nitrous,  marine,  faccharine  acid,  &c. 


SECT.     IV. 
F         L         I         N         T, 

CALLED  vitrifiahle,  cryjialline^  orftliceous  earthy 
is  diftinguiflied  by  its  peculiar  hardnefs ;  by 
its  ftriking  fire  with  fteel ;  by  its  being  infoluble 
in  acids,  except  fluor  acid. 

This  earth,  though  called  vitrifiable,  is  incap» 
able  of  fufion  or  vitrification  without  the  addition 
of  other  earths,  or  of  alkaline  falts.  Being  fufed 
in  a  crucible  with  three  times  its  quantity  of  fixed 
alkali,  the  vitrious  mafs  becomes  foluble  in  wa- 
ter, and  the  folution  is  called  liquor  of  flints*. ^ 
When  no  more  alkali  is  ufed  than  is  fufficient  to^ 
fufe  the  flint,  the  rcfult  is  the  glafs  made  in  glafs- 
houfes  for  various  purpofes. 

Powdered  flint,  fufed  with  calx  of  iron  in  equal 
quantity,  or  with  a  lefs  proportion  of  flint,  forms 

a  mafs 
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a  mafs  that  will  ftrikc  fire  with  fteel ;  externally 
of  a  lead  colour,  but  black  and  poliftied  in  the 
fradture.  If  the  proportion  of  calx  exceed  that  of 
the  flinti  the  mafs  is  friable.  Flint  fufed  with 
calx  of  copper,  in  any  proportion,  forms  a  black 
pov/der  or  friable  nnafs  5  with  a  triple  or  quadru- 
ple proportion  of  calx  of  lead,  a  greeniih  glafs ; 
with  calx  of  tin,  in  equal  or  exceflTive  proportion 
of  calx,  a  white  or  yellowifti  vitrious  nnafs,  not 
very  hard  ;  with  calx  of  bifnnuth,  four  parts  to 
one  of  flint,  glafs  of  a  deep  yellow ;  with  calx  of 
antimony  in  equal  or  greater  proportion  of  calx, 
white  or  yellowifh  glafs;  "with  calx  of  zinc,  in 
excefs,  a  white  opake  mafs  that  will  ftrike  fire 
with  fteel. 

Flint  hath  been  generally  fuppofed  infoluble  in 
water;  but  Mr.  Kirwan  fays,  that  10,000  parts 
of  water  may  diflblve  one  of  this  earth.  Mineral, 
p.  8. 


SECT.    V. 
MAGNESIA, 

COMMONLY  called  magnefta  alha.  like  cal- 
careous earth,  is  foluble  in  acids  with  efFer- 
vefcence ;  but  differs  eflentially  in  not  burning 
to  lime.     It  eftervefces  with  acids  becaufe,  before 
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calcination,  it  is  combined  with  fixed  air.  li 
differs  from  lime  in  forming,  with  vitriolic  acid, 
2t  bitter  neutral  filt,  called  Ep/om /alt ;  in  noc- 
being  folublc  in  water  after  calcination  ;  in  be- 
ing, in  fome  degree,  foiubk  in  water  before  cal- 
cination * ;  when  calcined,  in  depriving  i;<?/^///d' 
alkali  cnlv^,  of  its  fixed  air ;  in  not  cryftallizing 
v/i'ch  vinegars  in  not  being  precipitated  from 
other  acids- by  the  vitriolic. 

Magnefia  fufed  with  above  an-  equal  propor- 
tion of  calx  of  iron,  produces  a  hard  black  mafs 
imperfe6lly  fufed  ^  v-/ith  calx  of  copper,  a  grey 
■hard  mafs  imperfe(ftly  fufed.>  with  calx  of  lead, 
in  the  proportion  of  four  to  one  of  earth,  a  hard 
yellow ilh  mafs  ;  with  calx  of  tin,  a  whitifh  por- 
ous mafs  that  v^ill  flrike  fire  with  fteel;  with  calx 
of  bifmuth,  a  grey  powder,  oi^  white  friable  mafs; 
with  calx  of  antimony,  in  the  proportion  of  four 
to  one  of  magnefia,  an  opaque  hard  mafs  of  a 
metallic  appearance  ^  with  calx  of  zinc,  in  the 
proportion  of  three  or  four  to  one  of  earth,  a  hardy 
porous,  unpolifned,  brown  mafs. 

Thefe  experiments  require  a  great  degree  of 
heat. 

Magnefia,  in  the  drongefl]  heat,   will  neither 
melt  alone  nor  with  any  other  fingle  earth,  except 
lime  J  but  it  will  melt  with  a  mixture  of  fiint  aad 
-clay;  alfo  with  borax,  or  microcofmic  fait. 

Mag- 

*  It  requires  abbut  6792  times  its  weight  of  water  to  dif- 
folve  it.     Kirwa/t'S- Miner aiogy,  p.  6. 
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Magncfia  is  feldofn  found^  in  a  natural  (late, 
lanmixed  with  other  matter.  It  is  found  conn- 
bined  with  the  nitrous  acid  in  all  nitrous  earths  ; 
with  the  marine  acid  in  fea  water;  and  with  the 
aerial  acid  in  various^mineral  waters  :  it  is  alfo  a 
conftituent  part  of  a  variety  of  (lones. 

Magnefia  is  generally  obtained  by  precipitation, 
with  fixed  alkali,  from  the  laft  lixivia  of  nitre  or 
.of  fea  fait  ^  but  that  which  is  precipitated  with 
fait  of  tartar  from  a  foiution  gf  Epfom,  or  bitter 
f  urging  fait  ^  is  moil  pure. 


CHAP.      IX. 
M        E        T        A        L        S. 

METALLIC  bodies  are,  perfe6l  metals,  im- 
perfedl  metals,  and  femi-metals. 

Perfed  metals  are,  gold,  platina,  filver,  mer-^ 
cury.  > 

Imperfefl  metals  are,  lead,  copper,  iron,  tin. 

Semi-metals  are,  bifnuth,  nickel,  arfenic, 
cobalt,  zinc,  antiir^ony,  manganefe,  molybdena. 

Metallic  bodies  differ  eflentii ally  from  ail  other 
natural  bodies  in  being  more  ponderous. 

All  metallic  bodies  are  compofed  of  phlogidon 
and  an  earth  or  (;alx  peculiar  to  each.  Now  phlo- 
gifton  bein^  the  fame  in  all  nieralsj  their  various 
properties  muft  necefTarlly  depend  on  fome  pecu- 
liaj-ity  in  the  calx  of  each  metal  :  the  calces  of 
ni^tajs^  therefore,  'rather  than  the  metals  them- 

V  3  felvcs^ 
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felves,  are  the  objefts  of  chemical  inveftigatioq. 
By  cak  is  meant  the  metal  deprived  of  its  phlo- 
gifton,  whether  by  means  of  fire,  or  by  folutioi> 
and  precipitation. 

Dr.  Higgins  is  of  opinion,  that  metals  in  calci- 
nation, or  in  folution,  do  not  part  with  their  phlo- 
gifton,  but  that  they  imbibe  pure  air,  which  unites 
with  the  phlogifton  into  a  ftate  approaching  to 
water.  Hence  the  fuperior  weight  of  metallic 
Calces.  In  reducing  thefe  calces  to  a  metallic 
ftate,  the  phlogiftic  matter  employed,  he  alTerts, 
communicates  nothing  to  the  metal,  but  uniting 
with  the  vital  air,  forms  aerial  acid  and  water. 

Metals  in  general  are  foluble  in  acid  menftrua, 
and  are  thence  precipitated  by  alkaline  falts ;  be- 
caufe,  acids  having  a  fuperior  attradlion  to  alka- 
lies than  to  metallic  calces,  they  unite  with  the 
former,  and  confequently  the  calx  falls  to  the 
bottom  of  the  veffcl. 

Metals  may  be  precipitated,  from  their  folu- 
tion in  acids,  by  other  metals,  and  fuch  preci- 
pitates are  not  calces,  but  the  metal  revived  or 
reducedy  as  it  is  exprelTcd  by  chemiils ;  that  is, 
reftored  to  its  rnetallic  appearance.  If  iron,  for 
example,  be  put  into  a  folution  of  filver,  of  cop- 
per, of  tin,  &c.  thef*e  metals  will  be  precipitated 
in  their  metallic  form,  and  the  iron  will  be  diC- 
folved  in  the  acid  j  but  if  zinc  be  added  to  this 
folution,  the  iron,  attra(fting  phlogifton  from  the 
^inc,  will  fall  to  the  bottom,    and  the  calx  of 

Zinc  will  occupy  its  place  with  the  acid. 

■       ^  SECT« 
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SECT.    11. 
PERFECT    METALS, 

ARE  fo  called,  becaufe  they  cannot  be  cal- 
cined or  in  any  refpefl:  altered  by  fire,  tho* 
ever  fo  long  continued, 

I.  Gold,  called,  by  the  ancient  chennifts,  the 
king  of  metals,  is  not  only  the  moft  valuable, 
but  the  moft  ponderous  and  moft  duftile  of  all 
metals.  One  ounce  of  gold  will  gild  a  filver  wire 
twelve  hundred  miles  in  length.  It  is  beat  by 
the  hammer  fo  thin  as  to  float  in  the  air  j  and  fo 
great  is  its  tenacity,  that  a  gold  wire  one  tenth 
of  an  inch  in  diameter  will  fuftain  a  weight  of 
630  pounds. 

Gold  is  deemed  infolublc  in  either  acids  or  al- 
kalies fimply  applied  ;  but  it  is  folublc  in  aqua 
regia  and  in  hepar/ulphuns. 

Aqua  regia  is  a  mixture  of  nitrous  and  marine 
acid.  The  firft  of  thefe  acids  has  no  further  fharc 
in  diflblving  gold  than  by  depriving  the  marine 
acid  of  its  phlogifton,  which  marine  acid,  thus 
dephlogifticated,  attrafts  phlogifton  from  the 
metal,  and  thereby  renders  it  foluble  5  for  metals 
i^re  not  foluble  in  acids  until  they  are  deprived  of 
a  part  of  their  phlogifton  :  dephlogifticated  ma- 
rine acid,  therefore  is  th«  real  folvent  of  gold^ 
Byt,  in  a  letter  from  Dr.  Crell  to  M.  D'Arcet, 

r  4  '^^'% 
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we  learn  that  by  diftilling  vitriolic  acid  with 
manganefe,  an  acid  is  obtained  that  will  alone 
diflblve  gold,  filver,  and  mercury. 

Gold,  thus  reduced  to  a  calx,  becomes  eafily 
foldble  by  moil  other  acids,  by  alkalies,  and  by 
asther,  which  takes  this  rrictal  from  all  acids. 

In  the  dry  way,  that  is,  melted  in  a  cruciblCj^ 
gold  readily  unites  with  all  other  metals. 

Gold  is  alio  foluble,  in  the  dry  way,  by  liver 
of  fulphur,  which  is  a  combination  of  fulphur 
with  fixed  alkali.  From  this  compound,  diflbi- 
ved  in  water,  the  gold  may  be  precipitated,  to- 
gether with  the  fulphur,  by  any  acid,  and  may 
be  finally  feparated  from  the  fulphur  by  fire. 

Gold,  dilTolved  in  aqua  regia^  may  be  precipitat- 
ed, by  alkalis,  earths,  and  the  calces  of  all  metals 
except  platina.  The  precipitate,  by  means  of 
cauftic  mineral  alkali,  is  almoft  black;  by  mild 
mineral  alkali,  yellow. 

The  calx  of  gold  precipitated  from  aqua  regia 
by  means  of  volatile  alkali,  pofTefTes  the  lingular 
property  of  fulminating  when  expofed  to  a  mode- 
rate degree  of  heat  :  it  is  called  aurum  fulminans. 
The  caufe  of  this  phenomenon  is  the  fudden 
eruption  of  the  elaftic  fluid,  which,  combined 
with  phlogifton,  conftitutes  volatile  alkali.  In 
this  operation,  the  alkali  is  inilantaneoufly  de- 
compofed  (by  the  calx,  when  heated  to  a  certain 
degree,  fnatching  its  phlogifton)  and  the  elaflic 
fluid  confequently  releafed*  A  cubic  inch  oi  au- 
rum 
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rum  fulminans  generates,  by  explofion,  about  one 
thoufan^  cubic  inches  of  this  gas. 

A  cubic  foot  of  gold  weighs  1326  French 
pounds*.  Weighed  in  water,  it  lofes  one  nine- 
teenth part,  and  fixty-four  parts  of  the  twentieth, 
fuppofing  it  divided  into  one  hundred  :  its  fpeci- 
fic  gravity  therefore  is  called  19,64.  In  other 
words,  gold  weighs  about  nineteen  times  and  an 
half  heavier  than  the  water  that  would  run  over 
the  edge  of  a  velTcl  quite  full,  on  dropping  a 
lump  of  gold  into  it  j  or  than  a  lump  of  ice  of 
the  fame  fize. 

Gold,  not  being  foluble  by  fulphur  or  arfenic, 
is  never  found,  like  other  metals,  mineralized, 
fo  as  to  conftitute  a  proper  ore  of  gold.  It  is 
fometimes  difcovered,  in  fmall  quantities,  in  the 
ores  of  filver,  copper,  lead,  &c.  but  it  is  gene- 
rally found  in  what  is  called  a  native  or  virgin 
(late,  inclofed  in  (lones  of  various  kinds,  parti« 
cularly  in  quartz,  or  mixed  with  fand  at  the  bot- 
tom of  rivers. 

Gold  mixed  with  fand  may  be  eafily  feparated 
by  mechanical  means  ^  if  it  be  inclofed  in  earths 
or  ftones,  it  may  be  feparated  by  firft  reducing 
them  to  a  fine  powder,  and  diflblving  it  in  nit* 
rous  acid.  If  the  earth  be  calcareous  it  will  dif- 
folve,  and  the  gold  will  fall  to  the  bottom.  Tf 
^he  matrix  be  gypfeous  or  filiceous,  difTolve  the 

powder 

f  The  French  pound  is  to  the  EngHfli  Troy  pound  as  21 
to  |6. 
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powder  in  aqua  regia,  and  precipitate  the  gold 
with  a  folution  of  green  vitriol.  Gojd  may  be 
feparated  from  pyrites,  after  torrefaftionj^  by  aqua 
regia.     Kirwan  Mineral. 

According  to  Bergman,  the  eleftiye  attradions 
of  gcid,  in  the  moift  way,  are  Either,  marine  acid, 
aqua  regia,  nitrqus  acid,  &Ce  5  in  the  dry  way, 
mercury,  copper,  filver,  lead,  &c. 

II.  Sri^vER  is  ttve  fecond  perfeft  metal.  Like 
gold,  it  is  capable  of  fuftaining  the  greateft  de- 
gree of  heat  without  alteration  or  diminution.  Ii 
lofes  the  eleventh  part  of  its  weight  in  water.  A 
cubic  foot  of  filver  weighs  720  French  pounds, 
A  filver  wire  one  tenth  of  an  inch  in  diameter, 
will  fupport  340  pounds*  Except  gold,  it  is  the 
moft  dudile  of  all  nnetals. 

Silver  may  be  diflblved  by  vitriolic  or  marine 
acid,  but  not  without  the  afliflanqe  of  a  confider- 
able  degree  of  heat  and  concentration. 

The  proper  folvent  for  filver  is  nitrous  acid, 
which  difTolves  it  very  readily  without  heat  j  but 
if  to  this  folution  either  of  the  above  acids  be  ad- 
ded, the  metal  quits  the  nitrous,  and  uniting 
with  the  other,  falls  to  the  bottom  of  the  veflel 
in  the  form  of  a  white  powder,  confiding  of  vtry 
minute  cryflals.  If  precipitated  by  cauftic  mine- 
ral alkali,  or  by  phlogifticated  alljali,  a  ^ellowilh 
brown  calx  will  be  the  refult. 

If  a  folution  of  filver  in  nitroiis  acid  be  pro- 
perly evaporated  and  kft  to  cryftallize,  we  obtain 

a  me* 
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a  metallic  fait  called  lunar  cryftalsy  and  thefe 
cryftals,  by  fufion,  form  the  qauftic  called  lafts 
inf emails. 

Silver  combined  with  vitriolic  acid,  is  called 
lunar  vitriol i  with  the  marine  acid,  after  fufion, 
luna  cornea. 

The  folution  of  filver  in  nitrous  acid  is  Angular- 
ly ufeful  in  the  examination  of  waters,  in  which 
a  few  drops  of  it  produce  a  cloud  and  precipita- 
tion, if  the  water  contain  vitriolic  acid,  marine 
acid,  alkali,  earth,  or  metal,  whether  fimple  or 
combined.  The  decompofition  which  caufes  the 
^cloud  in  the  water,  is  produced  by  the  fuperior 
attraction  of  thefe  feveral  fubftances  either  to  fil- 
ver or  to  the  nitrous  acid  in  which  it  is  difTolved. 
Silver  prefers  either  of  the  other  two  acids  to  the 
nitrous,  and  all  acids  prefer  alkalis  and  earths  to 
rnetals  ;  and  thus,  when  any  of  thefe  are  uncom- 
jbined,  the  decompofi  ion  is  eafily  accounted  for. 
But  it  is  not  fo  eaf/  to  comprehend  the  power 
which  fepar-^tes  the  filver  from  the  nitrous  acid 
when  the  water  to  be  tried  contains  a  neutral  fait. 
In  this  cafe  tjie  efFe(?:  is  produced  by  what  is  called 
a  double  a^tradliono 

Let  us  fuppofe  that  the  water  holds  in  folution 
ever  fo  fmall  a  quantity  of  Epfom  fait,  which  con- 
fifts  of  %Mtriolic  acid  and  magnefia.  A  few  drops 
of  the  folution  of  filver  immediately  produces  a 
cloud,  which  evidently  indicates  a  decompofi- 
tion.    How  can  this  pofTibly  happen  ? — for  we 

know 
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know  that  the  magnefia  is  more  powerfully  at- 
tradled  by  the  vitriolic  than  by  the  nitrous  acid, 
afid  that  the  vitriolic  acid  prefers  magnefia  to 
filver;,  but  though  neither  the  nitrous  acid  nor 
the  filver  can  alone  decompofe  the  Epfom  fait, 
yet  the  attraction  of  filver  to  the  vitriolic  acid, 
and  of  nitrous  acid  to  magnefia,  ading  at  the  fame 
time,  produce  a  force  fuperior  to  that  which  held 
the  conftituent  parts  of  the  two  neutral  falts  unit- 
ed. Thus  the  nitrous  acid  uniting  with  the  mag- 
nefia forms  a  frefh  neutral  fait,  which  remains  dif- 
folved  in  the  water,  and  the  filver  united  with  the 
vitriolic  acid,  falls  to  the  bottom. 

Silver  is  fometimiCs  found  in  its  natural  and 
malleable  ftate  combined  with  a  fmall  proportion 
of  gold,  or  with  copper ;  but  it  is  generally  found 
mixed  with  other  metallic  matters,  mineralized 
with  fulphur  and  arfenic,  from  which  it  is  fepa- 
rated  by  what  is  called  cupellation,  a  procefs 
founded  on  its  indiflruclibility  by  fire. 

Silver  miay  alfo  be  feparated  from  its  ores  in 
the  moid  way,  by  pulverizing  and  then  difiblving 
them  in  nitrous  acid,  and  afterwards  precipitating 
the  filver  with  marine  acid,  which  will  take  it 
from  any  other  menftruum. 

Mr.  Kirwan  {Mineral,  p.  240)  enumiCrates  iS 
fpecies  of  filver  ore^  viz. 

I.  NativBy  in  various  formSj  mixt  in  ftones  of 
various  kinds. 

%%  Vit;h 
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2.  Vitrious,  in  large  lumps  feparate  or  involved 
in  quartz,  fpar,  &c.  It  is  one  of  ihe  richeft,  too 
parts  containino:  7^;  of  filven 

3.  *  *  *.  Yellowiih  white,  mineralized  by  a 
fmall  proportion  of  arfenic. 

4.  *  *  *.  Soft  and  of  a  metallic  appearance 
when  cut;  mineralized  by  a  large  proportion  of 
arfenic. 

5.  Red  ore.  Heavy,  fhining,  diaphanous,  or 
opake;  mineralized  by  arfenic  and  fulphur  •,  100 
grains  contain  60  of  filver. 

6.  Black  orCy  mineralized  by  fulphur  with  a 
very  fmall  proportion  of  arfenic  and  iron. 

'].  ArJenicQ- martial  ore y  mineralized  by  arfenic, 
with  a  large  proportion  of  iron  3  hard,  white, 
(hining,  fibrous,  poor. 

8.  M^hite  ore^  mineralized  by  arfenic,  fulphur, 
with  very  little  copper  and  lefs  iron.  Heavy, 
foft,  opake.  Spec.  grav.  5,000  yields  about  20 
per  cent,  of  filver. 

9.  Grey  ore,  Arfenic  and  fulphur,  with  much 
copper  and  iron.  It  yields  from  one  to  twelve 
per  cent.     Mod  common  of  all  filver  ores. 

10.  Brown  ore,  Arfenic,  fulphur,  copper,  iron, 
antimony.  The  greateft  part  is  copper.  Of  fil- 
ver from  I  to  5  per  cent. 

i\,  Plumofe  ore.  Sulphur,  arfenic,  iron,  anti- 
mony. It  is  of  various  colours,  refembling  hair 
or  wool.     Very  poor. 

12.  Co- 
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12.  CohaJtic  ore.    Sulphur,  arfenic,  cobalt/ irorf, 
,  The  mafs  is  of  various  colours,  biit  whether  brown^ 

or  black,  or  white,  it  is  didlngiiifhed  by  rofe-co- 
loured  particles  of  cobalt.  Yields  about  45  per 
cent. 

13.  Buttermilk  ore.  Sulphury  ^ntirhdny,  and 
barytes.     In  thin  pellicles  on  granular  fpar. 

14.  Oomhujlile  dre.  It  is  a  coal  that  leaves  about 
6  per  cent,  in  its  aihes. 

15.  Corneous  Qre.  With  vitriolic  and  marine 
acids,  a  little  iron^  and  fometimes  with  vitrious 
ore.  This  fcarce  and  valuable  ore  is  white,  or 
grey,  or  yellow,  or  brown,  orgteen,  or  purple,  or 
black  ;  often  cryftalized  in  a  cubic  forn:i ;  fome* 
times  friable.     Yields  about  70  per  cent, 

V    16.  Goofe-dung  ort     Uncertain  nnineralization* 
ij,  Foliaceous  ore.     It  is  found  in  mountain 
cork,  but  not  worth  finding, 

1 8.  Imaginary,  Mineralized  by  fulphur,  arfe- 
nic, and  bifmuth. 

Both  gold  and  filver  may  be  refined,  that  is  fe» 
parated  from  the  imperfe<51:  metals,  and  other  ex- 
traneous matter,  by  the  aftion  of  fire  alone,  be- 
caufe  the  fubflances  with  which  they  are  com- 
bined are  calcined  or  vitrified  by  continued  heats 
but  by  the  addition  of  lead  the  operation  js  con- 
fiderably  accelerated  :  that  metal  promotes  the 
calcination  of  the  extraneous  matter,  and  rifing 
■with  it  to  the  furfacc^  runs  off,  leaving  the  perfeft 
metal  pure. 

But 
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But  though  gold  and  filver  may  be  thus  fepa- 
'  rated  from  all  other  matter,  they  cannot,  by  this 
procefs,  be  feparated  from  each  other ;  becaufe 
they  equally  refifl:  the  adlion  of  fire  and  of  lead  t 
to  effect  this  feparation,  therefore,  we  mull  have 
recourfe  to  other  chemical  means. 

Gold,  we  know,  is  foluble  only  in^^^^  regia  ^ 
but  filver  will  diffolve  in  the  nitrous  or  in  the  ma- 
rine acid  feparately  applied,  or  with  fulphur  in  the 
dry  way.  The  nitrous  acid  is  the  bed  menflruum, 
and  is  therefore  mofl  commonly  employed*  This 
procefs  is  called  partmg.  The  gold  falls  to  the 
bottom,  and  the  filver,  diffolved  in  the  acid,  may 
be  obtained  either  by  diftillation,  or  by  putting 
the  folution  into  a  copper  veflel.  The  nitrous 
acid  having  a  greater  attraftion  to  copper  than 
to  filver,  the  latter  is  confequentlyprecipitated. 

The  firft  atcra6lion  of  filver  is  to  the  marine 
acid  :  to  this  fucceed  the  acid  of  fat,  of  fugar,  of 
vitriol,  &c.  Volatile  alkali  dilTolves  the  calx  of 
filver.  In  the  dry  way,  filver  prefers  lead  to  every 
other  metal. 

III.  Platina,  a  metal  but  lately  difcovered, 
is  ranked  among  the  perfect  metals,  becaufe  it  is 
not  deflrudable  by  fire  ;  and  it  was  thought  to 
differ  from  every  other  metallic  fubftance  in  not 
being  fufible  alone  in  the  hotteft  furnace  ;  but 
M.  Lavoifier,  in  the  year  1782,  fucceeded  in 
melting  it  by  means  of  a  current  of  pure  air. 

Pla- 
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Platina  is  found  in  the  gold  mines  of  Spanifli 
America,  in  fmalJ  angular  grains,  mixed  with  a 
fpecies  of  black  fand,  which  is  attradted  by  the 
magnet,  but  neither  foluble  in  acids  nor  fufible. 
Thefe  grains  of  Platina  refemble  iron  filings,  but 
are  fo  me  what  whiter. 

Platina  approaches  very  near  to  gold  in  its  fpe- 
cific  gravity,  and  refembles  that  metal  in  being 
only  foluble  in  aqua  regia^  from  which,  like  gold, 
it  may  be  feparated  by  sether,  by  alkalis,  and  by 
mod  other  metals. 

Platina  may  be  precipitated  from  its  folution 
in  aqua  regia  by  fal -ammoniac  ;  a  property  pecu- 
liar to  this  metal.     Lewis, 

It  differs  effentially  from  gold  in  being  neither 
fufible  nor  mailiable,  unlefs  combined  with  other 
metals  by  fufion,  with  fome  of  which  it  readily 
unites,  particularly  with  zinc. 

The  attradion  of  Platina  to  acids  is  nearly  fi- 
mllar  to  that  of  gold,  except  that  when  preci- 
pitated from  its  folution,  it  is  foluble  in  the 
acid  of  fugar,  of  forrel,  of  lemons,  of  ants,  and 
of  vinegar. 

Such  were  the  chemical  hiftory  and  properties 
of  platina  from  its  firfl  difcovery  down  to  the  year 
1786  ;  but  v^e  now  learn  that  M.  Chabanon,  pro- 
feffor  of  chemiftry  in  Spain,  has  difcovered  a  me- 
thod of  fufing  and  calling  it  in  large  mafifes, 
which  may  be  as  eafily  wrought  as  gold  or  filveri 
and  that  its  fpecific  gravity  is  243000. 

IV.Mer- 
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IV.  Mercury  is  confidercd,  by  the  generality 
of  chemifts,  as  an  intermediate  fubflance  between 
theperfedand  imperfed  metals  5  neverthelefs,  it 
certainly  pofTeiTes  the  efTential  and  diftinguifhing 
property  of  perfed  metals,  namely  indeftriidabi- 
litybyfire.  Except  gold  and  Platina,  it  is  the 
heavieft  of  all  metallic  fubflrances,  and,  like  thefe, 
it  is  not  at  all  afrecled  by  the  nioifture  of  the  at-  > 
mofphere. 

A  cubic  foot  of  mercury  weighs  947  French 
pounds,  of  which  it  iofes  no  more  than  one  fif« 
teenth  when  weighed  in  water. 

Mercury  differs  principally  from  the  other 
perfedl  metals  in  being  fufible  in  a  lefs  degree  of 
heat,  that  of  the  atmofphere  being  fufhcient  to 
keep  it  in  a  ftate  of  fufion  ;  but  in  extreme  cold 
weather,  in  a  very  cold  climate,  with  the  addi- 
tion of  artificial  cold  produced  by  the  mixture  of 
fpirit  of  nitre  with  fnow,  mercury  has  been  actu- 
ally fixed  and  rendered  malliable.  In  this  ftate 
it  pofTefles  all  the  eflential  properties  of  a  pcrfe6t 
metal. 

Mercury  differs  from  the  other  perfect  metals 
in  its  volatility.  It  evaporates  with  a  degree  of 
heat  little  fuperior  to  that  of  boiling  water;  but 
this  evaporation  affedts  no  alteration  in  the  metal: 
for,  if  it  be  diftilled  in  clofe  veiTels,  the  condenfed 
vapour  is  precifcly  the  fame  with  the  mercury 
fubmitted  to  diftillation. 

G  This 
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This  metal  being  digefled  over  a  flrong  heatj, 
without  the  addition  of  any  other  matter,  and 
continued  for  a  confiderable  length  of  time,  may 
be  converted  into  a  reddifh  powder,  called ^/^a- 
pttate  per  Je  -,  but  this  powder  is  eafily  reftored  to 
its  former  fluid  (late  by  heat  alone. 

If  mercury  be  diftilled  with  vitriolic  acid,  and 
the  mafs  which  remains  in  the  retort  be  thrown 
into  hot  water,  part  of  it  diflblves,  and  the  re- 
mainder falls  to  the  bottom.  This  precipitate  is 
called  Tufb-th  mineral. 

Mercury  is  readily  dilTolved  by  the  nitrous 
acid.  If  the  fait  formed  by  this  union  be  eva- 
porated by  heat,  there  will  remain  a  mercurial 
powder,  which  is  called  red  precipitate.  Mercury 
diiTolved  in  any  acid,  may  be  precipitated  white, 
by  phlogifticated  alkali. 

Marine  acid  fublimed  with  mercury  forms  cor^ 
rojve  fuMimate-y  and  if  to  this  fait  about  three 
times  its  quantity  of  mercury  be  added,  triturated 
together  and  afterwards  fublimed,  mercurius  dulcis, 
or  calomely  will  be  the  refult. 

Mercury,  diiTolved  in  any  of  the  acids  above- 
mentioned,  may  be  precipitated  by  earths  and  al- 
kalis, to  which  acids  have  a  ftronger  attraction, 
and  this  precipitate  becomes  foluble  in  vegetable 
acids,  which  have  very  little  effed  on  mercury  in 
its  natural  ilate.  It  is  alfo  foluble  in  alkaline  fo- 
lutions  after  a  previous  folution  in  acids. 

But,  though  mercui-y  is  mofh  readily  diflblved 
in  nitrous  acid^  it  is  more  powerfully  attradled  by 

the 
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the  vitriolic  ot  marine  acids.  HenCe  the  prefence 
bfthefe  acids,  or  any  of  their  combinations,  are 
immediately  difcovered  by  a  few  drops  of  the  fo- 
lution  of  this  metal  in  the  nitrous  acid;  and 
hence  its  utility  in  examining  waters  which  are 
fuppofed  to  contain  Glauber's  fait,  Epfom  falt^ 
felinites,  gypfum,  aldm,  vitriol,  or  common 
fait. 

Mercury  may  be  difengaged  frona  its  foiution 
in  acid^  by  mod  other  metallic  fubftances.  Ify 
for  example,  .a  clean  plate  of  copper  be  immerfed 
in  a  foiution  of  corrofive  fubiimate,  which  is  a 
tombiriatiori  of  mercury  with  marine  acid,  the 
acid  will  unite  with  the  copper,  and  the  mercury 
will  cover  the  furface  of  the  platc,^  which  will  ap» 
pear  to  be  converted  into  filver. 

Mercury  may  be  eaflly  amalgamated,  that  isy 
Combined  or  allayed  v^ith  moft  metallic  fubftan- 
ces, except  iron  :  its  combination  with  tin  is  par- 
ticularly Ufeful  in  covering  the  furface  of  miirorSo 
It  unites  moft-  readily  vith  gold,  and  is  therefore 
generally  ufed  in  extrading  that  metal  from  the' 
heterogeneous  matter  in  which  it  is  frequently  in- 
volved. 

The  acid  of  fat  difengages  mercury  from  the 
marine,  and  confequently  from  every  other  acid. 
To  this  attradlion  may  probably  be  afcribed  the 
txtin6lion  of  mercury  by  trituration  with  lard  or 
greafc  of  any  kind^-  from  v^hich  it  is  not  entirely 
recoverable. 

G  ?,  Mercury 
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Mercury  unites  intimately  with  fulphur  by  tri- 
turation only,  but  nnore  perfe6lly  by  fufion.  If 
this  combination,  which  is  called  Ethiops  mineral^ 
be  fublimedy  that  is,  volatilized  by  fire  in  clofe 
veiTels,  a  red  poivder,  called  cinnabar^  is  produced; 
which,  when  finely  groiind,  is  called  vermitlion, 

Mr.  Kirwan  enumerates  fix  fpecies  of  mercurial 
ores,  viz. 

1.  Native^  Bowing  from  flones,  or  difi^ufed 
among  clay. 

2.  Calciformy  mineralized  by  aerial  acid;  in  hard 
lumps  of  a  brown-red  colour. 

^.Vitriol  and  marine  fait  of  mercury  ^  mineralized 
by  vitriolic  and  marine  acid;  of  a  fpar-like  ap- 
pearance, bright  and  v^hite,  or  yellow,  or  black. 

4.  Native  cinnabar ^  mineralized  by  fulphur  -,  of 
a  red  colour,  in  friable  mafi^^s  or  cryftallized,  or 
intermixed  with  clay  or  flones,  or  with  the  ores 
of  filver,  copper,  or  martial  pyrites. 

5.  Black  orey  mineralized  by  fulphur  with  cop- 
per \  of  a  dark  grey  colour  and  glafiy  texture. 

6.  Pyritous  vre,  containing  mercury,  filver, 
iron,  cobalt,  fulphur,  and-^rfenicj  a  f  iable  miafs 
of  a  light  grey  colour. 

By  what  means  mercury  may  be  feparated  from 
fulphur  and  other  fubftances  with  which  it  is  com- 
bined in  thefe  ores,  is  eafily  imagined,  if  we  at- 
tend to  its  properties  above  enumerated.  It  is 
mofi:  frequently  obtained  (row,  native  cinnabar^  by 
diftillation  with  iron  filings,  which  fulphur  prefers 
'  to 
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to   mercury.      Many  other   metals,    alkali,    or 
earths,  would  effedl  the  fame  purpofe. 


SECT.     III. 
IMPERFECT    METALS, 

ARE  fo  called,  becaufe,  though,  like  the  per- 
fe6t  metals,  they  are  mailiable,  duflile,  and 
fixed  in  the  fire,  they  are  neverthelefs  deprived  of 
their  phlogifton,  and  confequently  reduced  to  a 
calx,  in  a  fufficient  degree  of  heat. 

I.  Lead,  called  Saturn  by  the  ancient  chemifts, 
except  gold,  platina,  and  mercury,  is  the  he^viefl: 
of  all  metallic  fubflances  :  it  is  alfo  the  foftefi:, 
leaft  du6tile,  lead  elaftic,  and  leaft  fonorous  of  all 
metals,  A  cubic  foot  of  lead  weighs  828  French 
pounds,  and,  weighed  in  water,  lofes  about  a 
twelfth  part  of  that  weight. 

The  calx  of  lead  expofed,  for  fome  time,  to  the 
flame  of  a  furnace  infufficient  to  melt  the  calx,  is 
converted  into  red  lead^  called  minium.  But  if  the 
heat  be  fufficient  to  fufe  the  calx,  it  becomes  li- 
tharge^ which  is  a  powder  confiding  of  fmall 
fcales  refembling  talk.  This  powder  is  ufed  in 
various  arts,  particularly  in  glazing  earthen  ware, 
making  fome  forts  of  glafs,  &c.  A  yet  greater 
degree  of  heat  converts  the  calx  of  lead  into  a 

^  3  P^^- 
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perfecS  glafs,  called  the  glals  of  lead,  which  being 
readily  fiiiible,  is  frequently  ufed  as  a  flux  in  the 
fcprificatioTi  of  ores. 

The  calx  of  lead  may  immediately  be  reduced, 
that  is,  reflored  to  its  metallic  appearance  and 
properties,  by  melting  v^ith  a  fmall  quantity  of 
fat>  or  any  other  phlogiftic  matter. 

Lead  is  folqble  in  all  acids,  but  its  moft  powerr 
ful  attra^ion  is  to  the  vitriolic,  which  confer 
quent>y  feparates  it  from  anv  other  acid  Dif- 
■  folved  by  vinegar,  it  conftitutes  white  lead,  ufed 
by  painters  in  pil.  fVhite  lead  completely  fatu- 
rated  with  vinegar  by  digefbion,  and  afterwards 
evaporated  and  cryftallizcd,  forms  the  fait  called 
Jugar  of  lead.  A  white  calx  of  lead  may  be  ob- 
tained by  precipitation  with  alkali,  mud  or  cauf- 
tic,  from  its  folutionin  any  acid 

Lead  may,  by  fufion,  be  eafily  united  with  any 
metal  except  iron:  ne/erthelefs,  the  calces  pfthefe 
two  metals, unite  in  vitrification. 

Lead,  combined  with  tin,  cpnftitutes  the  foldef 
ufed  by  tin-men  and  plumbers.  This  combina- 
tion, calcined,  is  ufed  fpr  glazing  earthen  ware^ 
and  is  alfo  the  tbtindation  of  white  enamels. 

There  arc  nine  fpecies  of  lead  pre,  viz 

1.  Native  \  very  rare  :  fpnnetimes  contains  fiU 
ver,  or  copper.  -  ., 

2.  CalciforMy  mineralized  by  the  aerial  acid. 
Of  this  fpecies  there  are  five  varieties^  viz. 

Lead 
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Lmdfpar,  lead  ochre ^  native  cerujs  \  with  iron  and 
-earth. 

B.ed^  hrvwn,  or  yellow  y  with  more  iron. 

Green,  cryftallized  in  needles  or  in  powder : 
with  iron,  feldom  copper. 

B^uijhy  fonnetimes  cryftallized  ;  with  copper^ 

Blacky  moft  rare,  fometimes  cryftallized. 

Thefe  ores  are  eaftly  reduced  by  fimple  fufion 
with  any  phlogiftic  matter. 

3.  ***  mineralized  by  vitriolic  acid ;  a  white 
heavy  calx. 

4.  ***  mineralized  by  the  phofphoric  acid; 
green,  containing  iron. 

5.  Galena^  mineralized  by  fulphur;  with  fulphur 
and  a  little  iron ;  moft  common ;  lead  colour, 
cubic,  often  mixt  with  quartz,  and  fometimes 
containing  about  one  per  cent,  of  filven 

6.  Antimoniated  lead  ore.  In  appearance  it  dif- 
fers from  galena  only  in  its  texture  being  thready, 
whereas  that  of  galena  is  plated.  It  yields  a  fmali 
quantity  of  filver. 

7.  Pyritous  lead  ore  %  fulphur,  filver,  and  much 
iron  ;  brown.  It  is  a  mixture  of  galena  with 
brown  pyrites. 

8.  Red  lead /par :  fulphur,  arfenic  with  filver. 
Lately  difcovered  in  Siberia. 

9.  Stony  or  Jand;^  lead  ores.  DiiJufed  through 
calcareous  earths.  The  means  of  feparating  this 
metal  frorn  thefe  ores  may  be  eafily  conceived  by 

G4  ^5- 
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attending  to  its  properties.     Vide,  Kirwm's  Mi^ 
neralogy,  p.  300. 

II.  Copper,  by  chemiils  called  Venus^  is  harder 
and  more  fonorous  than  filver,  but  fomewhat  lefs 
malliable  and  du6lile.  Its  tenacity  is  {o  great, 
that  a  wire,  the  tenth  of  an  inch  in  diameter,  will 
fuftain  a  weight  of  375  pounds.  In  water  it  lofes 
almoft  a  ninr.h  part  of  its  weight. 

Copper  diflblves  in  all  acids  and  in  alkaline  fo-^ 
lutions.  In  the  former  the  folution  is  green,  and 
in  the  latter  blue.  When  long  expofed  to  the 
air,  it  contrads  a  green  rufl:,  which  is  a  partial 
calcination  of  its  furface  by  the  aerial  acid.  Thi^ 
rufl:  may  be  revived  by  heat  with  the  addition  of 
any  phlogiftic  matter. 

To  dilTolve  copper  in  the  vitriolic  acid  requires 
a  confiderable  degree  of  heat  and  concentration  in 
the  acid.  The  fait  obtained  from  this  folution 
hy  cryftallization  is  called  blue  vitriol. 

Copper  dilTolved  in  vegetable  acids  and  cry- 
ftaliized  forms  verdigreafe. 

•This  metal  may  be  feparated  from  its  folution 
in  any  acid  by  alkalis  or  calcareous  earths.  The 
•  green  powder  thus  precipitated,  is  ufed  for  paint** 
ing  upon  China  ware,  and  for  imitating  emeralds, 
&c.  in  melting  it  with  glafs.  The  greenifn 
precipitate  of  copper,  by  phlogifl;icated  alkali, 
from  nitrous  acid,  is  more  than  five  times  the 
weight  of  the  copper  diflblved.  Bergman  on  Pre^ 
cipitateSj  p-398. 

Acids 
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Acids  having  a  ftronger  attradlion  to  iron  than 
to  copper,  the  firft  of  thefe  metals  will  immedi- 
ately precipitate  the  latter.  If  therefore  a  plate 
of  iron  be  fufpended  in  a  folution  of  copper  in 
any  acid,  part  of  the  iron  will  be  diflblved,  and 
the  copper,  in  its  metallic  date,  will  cover  the 
furface  of  the  iron- plate,  fo  as  to  give  it  the  ap- 
pearance of  a  perfect  tranfmutation. 

.  Copper,  like  the  other  imperfed  metals,  may, 
by  heat  alone,  be  reduced  to  a  perfect  calx, 
which  by  the  addition  of  phlogifton  may  be  again 
revived. 

Copper  being  more  powerfully  attracted  by 
a-cids  than  filver  or  mercury,  eafily  precipitates 
thefe  metals,  and,  in  confequence  of  this  proper- 
ty, it  is  ufed,  in  the  operation  of fartingy  to  pre- 
cipitate filver  from  its  folution  in  the  nitrous 
acid. 

Copper  readily  unites  with  fulphur,  the  acid  of 
which,  in  a  degree  of  heat  fufficient  to  expel  the 
phlogifton,  converts  the  metal  to  I?lue  vitnoL 

Copper  allayed  with  about  a  fourth  part  of 
zinc  forms  brafs ;  with  tin  and  with  a  certain 
proportion  of  other  metallic  fubftances,  accord- 
ing to  the  ufes  for  which  it  is  intended,  it  confti- 
tutes  bronze  for  bells,  ftatues,  and  cannon.  The 
mixed  metal  called  Tombac,  Pinchbeck,  or 
Prince's  metal,  is  a  compofition  of  copper  and 
zinc. 

The 
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The  attraflion  of  copper  to  acids  is  in  the  fol- 
lowing fuccelTion  :  acid  of  fugar,  06  tartar,  niuri- 
atic,  vitriolic.  Sec, 

There  have  been  difcovered  twelve  fpecies  of 
copper  ores,  viz. 

I.  Nativey  in  various  forms,  either  reddifli  or 
grey,  or  grains  or  iumpSj  &c. 

a.  Calciform^  mineralized  by  the  aerial  acid: 
red;  green,  called  mountain  green -^  blue,  called 
mountain  blue,  Thefe  are  frequently  found  cry- 
llailized. 

3.  Cuprious  Jlones,  Torquoife  is  the  tooth  of  an 
aninnal  penetrated  by  the  blue  c.ilx  of  copper. 
Lapis  ArmenuSy  calcareous  earth  alR)  coloured  by 
the  blue  calx  of  copper. 

4.  Vitrious  copper  ore^  nnineralized  by  fulphur  5 
red,  brown,  or  blue:  the  riched  ore  of  copper j 
generally  foft ;  fometimes  cryftallized. 

5.  Azur  ore\  by  fulphur  with  about  25  per 
cent,  of  iron. 

"    6.  Yellow  pyrites  ;  by  fulphur  with  nnuch  iron. 

7.  Grey  ore-,  by  fulphur  and  arfenic  wiUi  little 
iron. 

8.  Bkndofe  ore-,  by  fulphur  and  arfenic,  with 
zinc  and  iron. 

9.  Argillaceous y  jhiftojcy  or  Jlaty  ore,  Vitrious 
(Dre  combined  with  flate. 

10.  Bituminous  ore -y  a  fpecies  of  coal  found  ia 
Sweden. 

il.  Co'^per 
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IT.  Copper  in  a  foreign  form.  In  animal  and 
^jegetable  matter. 

12.  **^.  Mineralized  by  the  vitriolic  or  marine 
acids.         Kirw.  Min.  p.  2^,6. 

Copper  is  found  diflblved  by  the  vitriolic  acid 
in  certain  mineral  wa  ers,  in  Ireland  and  elfe- 
5ivhere, 

Thefe  ores  may  be  analized  by  firft  reducing 
^hem  to  a  fine  powder,  diflblving  them  in  nitrous 
acid  and  precipitating  with  fixed  alkali,  or  with 
a  clean  plate  of  iron, 

IIL  Iron,  by  chemifts  called  Mars^  is  dif- 
tinguifhed  from  other  metals  by  its  attradion  to. 
the  magnet.  It  is  the  lighted  metal  except  tin  j 
it  is  never thelefs  the  hardefl,  and,  except  Platina, 
the  mod  .difficult  of  fufion.  Except  gold  it  is 
the  moft  tenacious  *,  for  an  iron  wire,  the  tenth 
of  an  inch  in  diameter,  will  fudain  570  pounds. 
It  lofes  near  one  eighth  of  its  weight  in  water. 
Its  duclility  is  fo  great  that  it  may  be  drawn  into 
g  wire  no  thicker  than  the  fined  hair. 

Iron  is  foluble  in  all  acids,  and  ruds  more  than 
any  other  metal  in  a  moid  atmofphere,  probably 
by  the  aflion  of  the  aerial  acid.  This  rud,  which 
is  a  real  calx  of  iron,  that  is,  iron  deprived  of  its 
phlogidon,  may  be  revived  by  fufion  with  any  in- 
flammable matter. 

Iron  may  be  alfo,  in  fome  degree,  calcined  by 
water.  If  filings  of  iron  be  immerfed  in  water, 
they  will  in  time  be  reduced  to  a  fine  powder 

called 
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called  Martial  Ethiops,  This  is  probably  the  ef- 
fedl  of  the  aerial  acid  in  the  water. 

IiOn  dilTolved  in  vitriolic  acid  produces  inflam^ 
maUe  atr^  which,  by  the  application  of  a  lighted 
candle  to  the  mouth  of  the  bottle,  will  immedi- 
ately explode.  This  folution,  by  evaporation 
and  cryftallization,  forms  green  vitriol. 

Iron  with  the  nitrous,  marine,  or  vegetable 
acids,  forms  deliquefcent  falts. 

This  metal  may  be  precipitated  from  its  folu- 
tion  in  acids  by  alkaline  falts  or  calcareous  earth. 
Iron  difToived  in  vitriolic  acid,  and  precipitated 
by  an  alkali,  faturated  with  phiogifton,  forms 
FruJJian  Blue, 

Alkalis  alfo  ad  as  powerfully  upon  iron  as 
upon  other  metals,  after  having  been  previouOy 
difToived  by  acids. 

Iron  precipitates  all  metals,  except  zinc,  from 
their  folution  in  any  acid.  This  precipitate  is  al- 
moll  fix  times  as  heavy  as  the  iron  difToived. 

Any  folution  of  iron  is,  by  the  addition  of  ve^ 
getable  ailringents,  particularly  galls,  converted 
into  ink. 

Sulphur  unites  with  iron  in  preference  to  any 
other  metal  :  hence  the  great  ufe  of  iron  in  ex- 
trading  other  metals  from  their  ores  by  fufion. 

The  calx  or  ruft  of  iron  is  always  of  a  yellow- 
ifh  red  or  brpwn  colour.  It  is  ufed  not  only  in 
medicine,  but  in  painting  in  oil,  in  flaining  glafs, 

and 
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and  in  various  other  arts.  All  earths  of  this  co- 
lour contain  the  calx  of  iron. 

Iron  will  unite  with  all  metals  except  lead  and 
mercury.  It  is  capable  of  receiving,  by  cement- 
ation, a  fuperabundant  proportion  of  phloglfton, 
and  of  being,  by  that  means,  converted  into  a 
harder  metal  called  JieeL 

Calx  of  iron,  in  fufion,  will  melt  four  times  its 
weight  of  lime,  half  its  weight  of  clay,  a  third 
of  Hint,  and  a  fourth  of  magnefia.  Achard,  BerL 
Mem, 

Mr.  Kirwan  is  of  opinion  that,  in  fufion,  the 
attra6tions  of  earths  with  calx  of  iron,  take  place 
as  in  the  following  table.     Mineral,  p.  ifc 


Lime, 

Magnefia. 

Clay. 

Flint. 

L  OK. 

Iron, 

Lime, 

Iron, 

Iron, 

1 
Lime, 

Clay, 

Iron^ 

Lime, 

Lime, 

Clay, 

Magnefia, 

Flint. 

Clay. 

Flint, 

Flint. 

Magnefia. 

Iron  is  rarely  found  native ^  that  is,  in  a  malii- 
able  (late;  nor  is  it,  like  mod  other  metals,  ge- 
nerally found  diflindly  mineralized  by  fulphur 
and  arfenic ;  but  as  a  calx,  that  is,  as  an  earth 
capable  of  being  reduced  to  iron  by  the  addition 

of 
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of  phlogifton,  it  is  univerfally  diftributed,  parti- 
cularly through  the  foffil  kingdom,  there  being 
fcarce  an  earth  or  fcone  from  which  iron  may  not 
be  extraded. 

The  prefence  of  iron  in  any  earth  or  ftone  may 
be  certainly  difcovered  by  dilTolving  it,  after  pre- 
vious calcination,  in  vitriolic  acid,  and  by  adding 
to  the  folution  a  lixivium  of  fixed  alkali  that  has 
been  calcined  with  the  blood  of  any  animal^  which 
faturates  the  alkali  with  phlogifton.  If  the  matter 
thus  examined  contain  iron,  a  blue  precipitate^ 
called  Fruffian  hlue^  will  be  formed. 

Iron  is  frequently  found  in  mineral  waters  dif- 
folved  by  the  vitriolic  or  the  aerial  acid.  It  i§ 
immediately  difcovered  by  the  addition  of  any 
vegetable  aftringent,  particularly  the  tindture  of 
galls,  which  gives  the  water  a  purple  tinge  5  or 
by  the  precipitation  of  PruiTian  blue  by  means  of 
phlogifticated  alkali. 

The  acid  of  fugar,  or  of  tartar,  will  precipitate 
iron  from  the  vitriolic,  and  eonfequentiy  from  any 
other  acid. 

Mr.  Kirwan  enumerates  16  fpecies  of  iron 
ore,  viz. 

1.  Native,  A  mafs  of  mal liable  iron  weighing 
1600  lb.  has  been  difcovered  irt  Siberia  :  it  is 
found  alfo  in  many  other  places. 

2.  Steel  ore :  brown  calx  mixt  with  iron  in  its 
metallic  ftate.     Dark  fteel  colour,  folid,  fliining^ 


inagnatic. 


3.  Mag- 
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3.  Magnet >     Like  the  laft  in  appearance, 

4.  Black  glimmer^  confifts  of  brown  calx  and 
black-lead. 

5.  White  or  Jparry  ore :  brown  calx  of  iron, 
white  calx  of  manganefe,  and  mild  calcareous 
earth.     White  only  when  fre(h  dug. 

6.  Magnetic /a?td.     Found  in  Virginia. 

7.  Hematites:  red  calx  indurated  with  clay  and 
manganefe.  Colour  red,  or  brown,  or  yellow,  or 
purple:  hard  and  of  a  metallic  appearance.  la 
fome  countries  it  forms  whole  mountains.  It 
yields  from  40  to  80  per  cent. 

8.  Ochre.  Hsematites  in  a  friable  (late,  mixt 
with  a  confiderable  proportion  of  clay.  Yellow, 
red,  or  brown. 

9.  Red  glimmer.  Red  calx,  with  black-lead, 
called  plumbago.  Differs  from  black  glimmer  in 
not  being  magnetic  before  roafling. 

10.  ^orften.  Indurated  red  calz,  ;with  a  fmall 
proportion  of  brown.  Bluiih  black,  or  yellowifh 
grey. 

11.  Emery.  Suppofed  to  be  a  mixture  of  the 
red  and  white  calces,  with  tripoli. 

J  2.  Grey  ore.  Red  calx,  v\^ith  fiderite  ;  of  a 
metallic  appearance  and  hard:  not  at  all  niag- 
netic. 

13.  Argillaceous  ore.  Red  or  yellow  ca-ix,  with 
clay. 

14.  Red  calcareous  ore.  In  powder,  in  miany 
parts  of  England.     Ufed  in  painting. 

15.  m- 
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15.  Siliceous  ore,     Jafper,  garnet,  bafaltes^  alfo 
fand  found  in  France. 

16.  Muriatic  ore.      Sermentine,  i,  e.  magnefia 
and  flint  overloaded  with  iron. 

17.  Martial  calamine.     Yellow,  red,  or  brown. 
Quartz,  clay,  iron,  and  zinc. 

18.  Marcajftte.  Mineralized  by  fulphur  and 
arfenic. 

19.  Martial  pyrites.  Mineralized  by  fulphur. 
Yellow  or  brown. 

20.  MifpickeL  Mineralized  by  arfenic.  Like 
filver  in  appearance. 

21.  Comhujiible  ore :  with  plumbago  and  pit- 
coal. 

22.  ***.  Mineralized  by  vitriolic  acid. 

22*  Iron  blend.  A  flone  of  an  iron-grey  co- 
lour, 

24.  Wolfram,  A  brown  or  black  (lone,  gene- 
rally found  in  tin  mines. 

25.  Native  Pruffian  blue.  Clay  mixt  with  iron. 
Generally  found  in  bogs. 

26.  Terre  Verte.  Iron  mixt  with  clay.  It  is 
vifed  as  a  pigment. 

Iron  may  be  completely  feparated  from  any  of 
thefe  ores^  by  repeated  boiling  in  marine  acid 
and  precipitating  with  Pruflian  alkali.  In  the  dry 
way,  by  fluxing  them  with  a  mixture  of  eight 
parts  pounded  glafs,  one  of  calcined  borax,  and 
one- half  of  charcoal. 

.  IV.  Tm 
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IV.  TiN  lofes  not  more  than  onc-feventh  of  it? 
%veight  in  water  :  it  is  therefore  the  lighted  of  all 
metals.  It  is  neither  remarkably  duftile  nor  te- 
nacious ;  but  it  may  be  fufed  and  calcined  in  a 
fnoderate  degree  of  heat.  By  an  increafe  of  fire 
the  calx  of  this  metal  becomes  beautifully  white 
and  refra6lory  t  it  is  ufed,  with  the  addition  of 
other  vitrifiable  matter,  for  glazing  the  furface 
of  earthen  ware  ;  and,  calcined  with  lead,  it  forms 
a  fubftance  called  'putty,  of  fingular  ufe  in  polifh- 
ing  glafs.  Nitre  fufed  with  tin  accelerates  its 
calcination. 

Tin  is  in  fome  degree  foluble  in  all  acids,  ex- 
cept the  aerial.  I  except  the  aerial  acid,  be- 
caufe  it  contracls  no  ruft  in  contadl  with  air  or 
water. 

Vitriolic  acid,  afTiRxd  by  heat,  dilTdlves  tin 
entirely. 

Nitrous  acid  calcines  this  metal  j  that  is,^  it  de- 
prives it  of  its  phlogifton,  and  any  alkali  precipi- 
tates the  earth  in  a  white  calx. 

The  marine  acid,  with  the  afilflance  of  heat,  dif- 
folvcs  tin  completely.  It  is  alfo  foluble  in  aqua 
regia.  It  mi.y  be  precipitated,  as  a  calx,,  from 
any  of  thefe  folutions,  by  water  only,  if  the  folu- 
tion  be  fufficiently  diluted. 

The  folution  of  tin  in  aqua  regia,  added  to  a 
tina:ure  of  cochineal  in  w^citer,  changes  it  from  a 
crimfon  to  a  fcarlet  colour.  This  cffeft  is  the 
foundation  of  all  fcarlet  dyes. 

n  Tin, 
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Tin,  in  fufion,  readily  unites  with  all  metals, 
but  entirely  deftroys  their  dudility.  Connbined 
with  copper,  it  forms  a  hard  and  fonorous  com- 
pound called  ^^//-;;2^/^/j  with  lead,  it  conftitutes 
/older  I  with  bifmuth,  zinc,  lead,  and  regulus  of 
antimony  in  fmall  proportions,  it  forms  pewter  ^ 
and  with  mercury,  the  filver  or  coating  for  n:iir- 
mrs. 

The  calx  of  tin  is  foluble  both  by  fixed  and  vo- 
latile alkalies. 

The  acid  of  fat,  and  of  tartar,  precipitate  the 
calx  of  tin  from  the  vitriolic  or  the  marine  acid. 
In  the  dry  way,  the  attractions  of  tin  are  in  the 
following  order:  zinc,  mercury,  copper,  antimo- 
ny, gold,  filver,  lead,  iron,  &c. 

Tin,  mixed  with  lead,  is  conftantly  ufed  for  co- 
vering the  infide  of  copper  vefTels;  for  which  pur- 
pofe  nothing  more  is  required  than  that  the  fur- 
face  of  the  copper  fbould  be  perfedly  clean,  and 
the  tin  applied  in  a  (late  of  fufion.  It  is  alfa 
ufed  for  covering  thin  plates  of  iron,  to  which  it 
readily  adheres  by  fimple  immerfion  in  the  melted 
metal.  Iron  thus  coated  is  the  tin-ware  in  com- 
mon ufe. 

Tin,  though  fometimes  found  pure,  is  gene-- 
rally  calciform.  Its  ores  commonly  confid  of  the 
calx  of  tin,  iron,  clay,  or  flint:  they  are  called 
tin-ftone^  which  is  a  heavy  blackifh  mafs;  or  tin- 
grains  y  whij:h  fomewhat  refemble  garnets,    Thefe 

ores 
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ores  may  be  tried,  or  ajjayedy  as  it  is  termed,  by 
firft  wafhing  out  the  lighter  matters  with  water, 
then  evaporating  the  arfenic  (which  proceeds  from 
the  matrix;  by  roafting,  and  finally  feparating  the 
iron  by  a  magnet. 

Mr.  Kirwan  enumerates  three  fpecies  of  tin 
ore,  viz. 

I.  Nativey  found  in  Cornwall. 

2;  Calciform.  Of  this  there  are  four  varieties, 
viz. 

'Tin /par y  or  white  tin  ore. 

Opakey  brown  or  black  ore. 

Garnet  ore. 

Tin  ft  one, 

3.  ***.     Mineralized  by  fulphur. 


SECT.     IV. 
S    E    M    I    -    M    E    T    A    L    S, 

ARE  fo  called,  becaufe,  notwithflanding 
their  metallic  appearance  and  other  metal- 
lic properties,  they  are  neither  malliable,  nor 
du61ile,  nor  fixed  in  the  fire.  They  differ  from 
perfe5f  metals  in  the  want  of  thefe  three  properties, 
and  from  imperfeEi  metalsy  in  being  capable  of 
fublimation  or  evaporation  by  heat. 

H    2  J,    ElSMUTlT 
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I.  Bismuth  in  appearance  refembles  the  regii-^ 
lus  of  antimony,  though  fomewhat  lefs  white.  It 
iofes,  in  water,  about  a  ninth  of  its  weight,  and 
is  confequently  the  heavieft  femi-metal. 

Bifmuth  is  perfcdly  foluble  in  the  nitrous  acid 
only.  Ffom  this  folution  it  may  be  precipitated 
by  alkalis-,  but  water  alone  will  produce  a  pre-* 
cipitate  more  white.  This  powder  is-ufed  as  a 
paint  for  the  fldn  i  but  the  flcin  of  ladies  thus 
painted  will  become  black  if  expofed  to  any  phlo- 
giftic  effluvium,  becaufe  the  calx  of  Bifmuth  at- 
tradls  phlogifton  with  great  avidity.  This  pro- 
perty is  the  caufe  of  the  phenomenon  produced 
by  applying  a  folution  of  liver  of  fulphur  to  a  let- 
ter written  with  a  folution  of  Bifmuth,  called 
Jympcithetic  ink, 

Bifmuth  readily  unites,  in  fufion,  with  all 
metals  except  zinc  and  arfenic,  rendering  them 
fufible  in  a  lefs  degree  of  heat.  Tin,  by  a  fmall 
addition  of  bifmu-th,  becomes  m.ore  hard  and  fo- 
norous  :  this  combination  is  called  pev/cer.  Bif- 
muth is  alfo  an  ingredient  in  the  compofition  of 
which  printers'  types  are  cad  ;  and,  together 
with  lead  and  tin,  is  com-binf  d  with  mercury  m^ 
foils  for  mirrors. 

A  folution  of  bifmuth  in  the  nitrous  acid  may 
be  decompofed  by  the  acid  of  fugar,  of  fat,  of 
forrel,  of  tartar,  of  phofphorus,  and  of  arfenic^ 
to  all  which  it  has  a  fuperior  attra6Lion.  Jn  the 
dry  way^  the  arcra(ftions  of  bifmuth  fueceed  'in 

the 
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tne  following  order :  lead,  filver,  gold,  mercufy, 
antimony,  tin,  copper,  &c. 

Bifnnuth  is  more  frequently  found  native  than 
any  other  nnetallic  fubdance.  It  is  alfo  found 
mineralized  by  the  aerial  acid  in  form  of  calx; 
mineralized  by  vitriolic  acid,  by  fulphur,  by  ful- 
phur  and  iron.  It  may  be  ftparated  from  its  ore 
by  melting  it  with  pounded  glafs  and  calcined 
borax. 

II.  NicKLE,  notwithftanding  the  contrary  opi- 
nion of  fome  French  chemifts,  is  now  generally 
confidered  as  a  diftindl  femi-metal.  It  is  con- 
tained in  an  ore  found,  though  rarely,  in  fome 
parts  of  Germany,  called  cwpfer-nickeL  This  ore 
is  generally  of  an  orange  colour,  and  with  a 
fmooth  furface  :  it  contains  fulphur,  arfenic,  co- 
balt, and  iron;  from  all  which  the  femi-metal  ia 
queftion  is  with  great  difficulty  feparated  in  a 
date  of  fufficicnt  purity  for  accurate  inveftiga- 
tion. 

After  the  moft  elaborate  attempts  to  obtain 
this  femi-metal  perfediy  pure,  it  feems  impoffible 
to  dived  it  entirely  of  a  certain  proportion  of 
iron,  of  which  metal  it  may  poffibly  be  only  a 
modification,  and  this  infeparable  union  with 
iron  makes  it  im»pofrible  to  determine  precifely 
the  fpecific  gravity  of  nickel  :  it  is  commonly 
about  8,cco-     It  is  always  magnetic, 

Nickle  difiblves  in  all  the  acids,  and  thefe  fo- 
lutions  are  green.     It  is  foluble  alfo' In  volatile 

IT  3  alkalij 
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alkali,  and  the  folution  is  blue.  From  a  folutlori 
in  acids,  a  greenifh  white  calx  may  be  precipita- 
ted by  fixed  alkali. 

Nickel  is  eafily  fufed  with  othcf  metals,  but 
more  difficultly  in  proportion  to  its  purity. 

Nickel  gives  to  glafs  an  hyacipthine  colour : 
in  its  attradions,  it  prefers  the  acid  of  fugar  to 
every  other. 

III.  Arsenic  is  a  femi-metal  compofed  of  a 
peculiar  acid  and  phlogifton.  White  arfenic, 
which  is  the  calx  of  this  femi-metal,  differs  only 
from  the  regulus,  in  containing  lefs  phlogifton. 

Arfenic  is  produced  by  nature  in  its  metallic 
or  reguline  date,  orcalciform  3  but  mqft frequent- 
ly, mineralized  by  fulphur.  Its  combination  with 
fulphur  is  yellow,  called  orpement ;  or  red,  which 
is  denominated  realgar,  or  fandarach.  This  differ- 
ence* of  colour  is  occafioned  merely  by  the  pro- 
portion of  fulphur  combined  with  the  arfenic. 

Arfenic,  when  combined  with  fulphur,  may,  in 
part,  be  feparated  by  fublunation,  becaufe  the 
latter  is  more  volatile ;  but  the  feparation  will 
not  be  compleat  without  a  fecopd  fublimatioa 
with  the  addition  of  fome  fubflance  which,  by  re- 
taining the  fulphur,  will  fet  the  arfenic  free^ 
Fixed  alkali,  or  mercury,  will  anfwer  this  pur- 
pofe. 

This  ore  of  arfenic  may  be  j^nalyfed  by  digef- 
tion  in  marine  acid,  with  the  gradual  addition  of 
the  nitrous  i  feparating  the  fulphur  by  filtration, 

and 
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and  precipitating  the  regulns  by  zinc,  adding 
fpirit  of  wine  {Bergm,),  This  regulus  lofes  abouc 
an  eighth  part  of  its  weight  in  water.  Its  colour 
is  at  firft  white  and  bright,  but  it  foon  grows  black 
in  the  air. 

White  arfenrc  differs  from  other  metallic  calces 
in  being  foluble  in  water,  and  this  is  not  furpriz- 
ing  when  we  recolledl  that  it  is  nothing  more 
than  an  acid  combined  v/ith  a  fmall  proportion  of 
phlogift^n.  This  calx  may  be  reduced  to  regu* 
lus  of  arfenic  by  an  additional  quantity  of  phlo- 


gifton. 


Arfenic,  combined  with  fulphur,  is  prefent  in 
the  ores  of  mod  metallic  fubftances,  particularly 
in  the  ore  of  cobalt,  and  in  that  of  iron  called 
white  pyrites.  Its  volatility  renders  it  eafily  fepa- 
rable  by  fublimation,  and  its  prefence  is  immedi- 
ately difcovered  by  the  garlic-fmell  of  its 
fumes. 

Regulus  of  arfenic  parts  with  its  phlogifton  in 
fo  moderate  a  degree  of  heat  that  it  cannot  be 
fufed  alone;  but,  added  to  other  metals  in  fufion, 
it  unites  with  many  of  them,  rendering  thofe 
which  melt  with  difficulty,  more  readily  fufible. 
Tin,  which  of  itfelf  is  eafily  fufed,  is,  by  arfenic, 
rendered  more  refradlory,  but  it  acquires  a  per- 
manent and  brilliant  whitenefs. 

White  arfenic  contains  about  one  fifth  part  of 
phlogifton,  which  when  feparated,  leaves  the  acid 
pure.  This  acid  may,  by  heat  alone,  be  again  con- 

H  4  verted 
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verted  into  white  arfenic,  which,  when  fatiirated 
with  phlogifton,  regenerates  regulus  of  arfenic. 

White  arfenjc,  though  a  real  calx,  contains  no 
fixed  air:  and  though  calces  do  not  unite  v/ith 
metalsj  yet  white  arfenic  readily  unices  witl^ 
metals  in  fufipn,  becaufe  it  is  reduced  by  the 
phlogifton  of  the  nnetai. 

A  folution  of  white  arfenic  in  wat^r,  changes 
the  tincture  of  turnfol  red  i  but,  iike  other  nne- 
tallic  folutions,  makes  fyrup  of  violets  green. 

Orpiment,  which  is  arfenic  combined  with  ful- 
phur,  when  boiled  in  water  with  double  its 
weight  of  quigk-linie,  forms  a  liquor  of  fingular 
life  in  difcovering  any  quantity  of  lead  diiTolved 
in  wine.  A  few  drops  of  this  liquor,  mixed  with 
pure  wine,  produces  a  yellow  precipitate  ;  but  if 
adulterated  with  lead,  the  precipitate  will  be  dark, 
brown,  or  black, 

Regulus  of  arfenic  is  foluble  in  vitriolic,  nit- 
rous, and  marine  acid,  aiTided  by  heat  •,  the  lail 
of  thefe  muft  boil  before  it  has  any  effcd. 

Regulus  of  arfenic  precipitates  gold  and  pla- 
tina  from  aqua  regia ;  alfo  filver  and  mercury  from 
the  vitriolic  or  nitrous  acids. 

Native  regulus  of  arfenic  alv/ays  contains  iron  : 
for  if  to  its  folution  we  add  phlogifticated  alkali, 
FrufTian  blue  is  produced. 

Iron,  mineralized  by  arfenic,  may  be  fepafated 
by  digeftion  in  marine  acid,  v/hicli,  difiblving  the 

iroHj  precipitates  the  arfenic, 

Arfenic 
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Arfenic,  combined  with  fulphur  and  filver,  con^ 
(litptes  the  mineral  called  red  /the r- ere,  which 
pnay  be  decompofed  by  aqua  foriis.  This  acid 
diiTolves  the  fiiver  and  the  arfenic,  leaving  the 
fulphur  to  fall  to  the  bottom. 

Orpiment,  boiled  in  water  with  capftic  fixed  al- 
kali, forms  a  liquor  palled  fympathetic  ink,  the 
fumes  of  which,  applied  to  invifibie  words  written 
with  vinegar  of  litharge,  will  render  them  legible 
though  many  fhects  of  paper  be  interpofed. 

White  arfenic  difTolved  in  water  with  vegetable 
alkali,  added  to  a  folution  of  blue  vitriol,  preci- 
pitates  a  beautiful  green  paint  that  mi^es  readily 
cither  with  oil  or  water. 

The  attractions  of  arfenic,  in  the  moid  way, 
are  in  the  following  fucqeflion  :  marine  acic^, 
acid  of  fugar,  vitriolic  acid,  nitrous  acid,  &c. 
In  the  dry  way,  nickel,  cobalt,  copper,  iron, 
filver,  tin,  leacj,  gold,  platina,  zinc,  antimony. 

IV.  Cobalt  is  frequently  found  in  mines, 
mixed  with  other  metals,  in  what  is  called  a  na- 
tive ftate  ;  that  is,  not  mineralized  by  any  acid, 
or  by  fulphur  *.  It  is  alfo  found  combined  with 
fulphur,  or  mineralized  by  the  acid  of  vitriol  or 
of  arfenic.     It  is  likewife  found  in  the  form  of  a 

black  calx. 

Native 

*  Mr.  Kirwan  fay?,  that  native  cobalt  has  not  yet  been 
found  ;  that,  whatpaffes  for  fuch,  is  mineralized  by  arfenic. 
Mineral,  p.  335.  "' 
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Native  cobak  generally  contains  iron,  arfenic^ 
and  nickel,  from  which  it  may  be  feparated  by 
difiblving  the  mafs  maquaregia,  and  evaporating 
the  folucion  to  drynefs  ;  by  dilTolving  this  powder 
m  vinegar,  and  precipitating  the  cobalt  by  mean^ 
of  mild  vegetable  alkali. 

Cobalt  diifolved  in  any  acid,  or  in  volatile  al- 
kali, produces  a  red  colour.  Precipitated  from 
thefe  folutions  by  fixed  alkali,  the  powder  is  of  a 
reddifh  afh  colour.  By  thefe  properties  it  is  fuf- 
ficiently  diftinguifhed  from  nickel,  and  alfo  in  not 
uniting,  in  fufion,  with  filver,  bifmuth,  or  lead. 

The  ore  of  cobalt  is  a  heavy  mineral  of  a  rae- 
talljc  appearance,  which,  when  expofed  to  a  moid 
air,  is  covered  with  a  reddifh  efflorefcence.  It  is 
found  chiefly  in  Saxony  and  in  the  Pytenean 
mountains.  The  means  of  obtaining  the  regulu^ 
of  cobalt  from  this  mineral  is,  fird  to  e^^pel  the 
fulphur  and  p^rfenic  by  roafting;  then  to  vi^afh  out 
the  earthy  and  (lony  matter  with  water,  and  final- 
ly to  fufe  the  remainder  with  black  flux  and  fea* 
fdh.  If  there  be  any  bifmuth  in  the  mafs,  which 
frequently  happens,  it  will  be  found  at  the  bot- 
tom of  the  crucible,  and  may  be  feparated  from 
the  cobalt  by  the  (Iroke  of  a  hammer. 

According  to  Mr.  Kirwan,  there  are  five  fpecies 
of  cobalt  ore,  viz. 

i.  Black  ochre  of  cobalt^  mineralized  by  the  aerial 
acid. 

2.  Red 
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2.  Red  ochre ^  mineralized  by  vitriolic  or  aiTe- 
uical  acid. 

3.  Grey  ochre,  mineralized  by  arfenic  with  fcarce 
any  iron. 

4.  White  orey  mineralized  by  fulphur  and  arfenic^ 
with  iron. 

5.  White  ore^  mineralized  by  a  fmall  proportion 
of  fulphur,  with  much  iron. 

The  regulus  of  cobalt  is  folpble  in  all  acids  % 
but  its  firll  attradion  is  to  the  acid  of  fugar^ 
which  precipitates  it  frqm  any  other  acid  in  the 
form  of  a  pale  rofe-coloured  powder.  Its  fpecific 
gravity  is  7,700. 

Regulus  of  cobalt,  when  rpelted  with  any  vitri- 
fiable  matter,  becomes  a  beautiful  blue  glafs  cal- 
\tdJmaU,  which,  when  ground  to  a  fine  powder,  is 
called  a^ure :  it  is  ufed  to  colour  ftarch,  alfo  in 
painting  and  enarpelling. 

The  calx  of  cobalt,  obtained  by  roafling  the 
mineral,  and  thereby  expelling  the  fulphur  and 
arfenic,  is  called  zaffre.  That  which  is  common- 
ly fold  is  brought  from  Saxony  :  it  is  of  a  grey 
colour,  and  is  a  compound  of  the  calx  of  cobalt, 
and  a  yitrifiable  earth.  It  is  ufed  for  painting  on 
china  and  earthenware  before  they  are  baked  or 
glazed,  and,  by  vitrification  in  the  fire,  becomes 
blue. 

Zaffre  diflblved  in  aqua  regia,  and  diluted  with 
water,  makes  a  fympathetic  ink,  which  is  render- 
ed vifible  by  heat. 

ZafFre 
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Zaffre  is  alfo  ufed  to  colour  glafs,  being  ihe 
only  blue  that  will  (land  vitrification. 

V.  ZjNc  is  a  white  femi-aietai  fomewhat  re- 
fcmbling  filver.  Its  fpeciiic  gravity  is  about 
7,000.  k  is  iefs  brittle  than  any  other  femi-me- 
talj  and  may  be  rendered,  in  fome  degree,  maU 
liable,  by  heat  in  ciofe  vefTels,  with  the  addition 
of  inflammable  matter.  It  refembles  the  perre<5t 
metals  and  tin,  in  not  being  liable  tq  rud.  It  dif- 
fers frpm  tin  and  lead  in  not  melting  till  i-c  isalmofk 
red  hot,  at  v/hich  period  its  furface  is  calcined. 
If  the  heat  be  confiderably  increafed,  it  burns 
with  a  flame  more  vivid  and  brilliant  than  that  of 
any  other  inflammable  matter.  This  fingular 
property  renders  zinc  an  ufeful  ingredient  in  fire- 
works. 

^Zinc,  when  thus  kindled  in  an  open,  crucible^ 
fublimes  in  v^hitefmoke,  which  condenfing,  floats 
in  the  air  in  white  flocks.  Of  thefe  flocks,  called 
^ow.ers.  of  zinc,  a  confiderable  proportion  iixes  to, 
the  fides  of  the  cruflble.  They  are  generally  col- 
leded  from  the  internal  furface  of  the  walls  of 
furnaces,  in  v/hich  ores,  ,containing  zinc,  are 
fmelted. 

Zinc  is  foluble  in  all  acids,  but  preferably  in 
ihatof  fugar.  Its  next  attraction  is  to  vitriolic 
acid,  with  which  it  forms  a  cryftallizable  fait,, 
called  white  vitrioL  It  may  be  precipitated  white 
by  alkali,  mild  or  cauftic. 

All 
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All  acids  prefer  zinc  to  every  other  metallic 
fubftance,  which  are  therefore  precipitated  from 
their  folutions  by  this  femi- metal. 

Zinc  may,  by  fufion,  be  combined  with  all 
rtietallic  fdbftances,  except  bifmuth  and  nickel. 
Withcopper^in  various  proportions,  it  (armsi^fajs^ 
prince's  metaly  pinchbeck^  &c. 

The  compound  metal  brought  from  China  cal- 
led tutenagy  which  fo  nearly  refembles  filver,   is. 
fuppofed  to  confifl:  principally  of  zinc,  v\ith  the 
addition  of  copper,  iron,  and  perhaps  feme  other 
ingredient,  with  which  v/e  are  unacquainted. 

In  the  dry  way,  the  attraflions  of  zinc  are  iq 
the  following  fuccefTion  :  copper,  antimony,  tin^ 
mercury,  filver,  gold,  &c. 

Whether  zinc  has  ever  been  found  native  is  yet 
a  matter  of  doubt.  The  ores  of  zinc  contain  this 
femi- metal  -either  in  a  calcined  fcate,  or  mineral- 
ized by  an  acid,  or  by  fulphur,  by  means  of 
iron. 

Calcined  zinc,  called  lapis  calaminaris ,  or  cald- 
mency  is  a  mixture  of  the  calx  of  zinc  with  eariliy 
and  ferruginous  particles. 

The  acids  by  which  zinc  is  found  mineralized, 
are  the  aerial  and  vitriolic.  With  the  firii  it  is 
called  glcifs  of  zinc  3  with  the  latter,  vitriol  cf  zinc, 
or  zvbite  vitriol,  which  is  generally  mixed  v.  ith 
copper  or  iron,  or  with  both. 

Zinc,  mineralized  byfulphur,  \s  cnW^^d  pfiiido  ga^ 
kna.     It  is  accidentally  mixed  with  filver,  lead, 

copper, 
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copper,  arfenic,  &g.  Black  Jack  is  the  name  by 
which  it  is  generally  known  by  the  miners  in  this 
country.  Externally  it  refembks  the  lead  ore 
CdW^d  galena. 

Calamine  is  found  in  many  p^rts  of  Etirope  : 
in  this  kingdom^  Somerfetfhire,  Derbyfbire,  and 
Flintfiiire,  yield  it  in  great  plenty.  It  is  hardly 
to  be  diftinguifhed  from  limeftone,  except  by  its 
weight,  than  which  it  is  almoft  twice  as  heavy. 
In  its  natural  ftate  it  contains  about  a  third  of  its 
weight  of  heterogeneoi:^s  matter,  the  greatefl  part 
of  which  h  fixed  air  ;  this  air  is  expelled  by  read- 
ing before  the  calamine  is  ufed  for  making  brafs. 
The  fulphur  in  blackjack  is  diffipated  by  the 
fame  procefs. 

Mr.  Kirwan  enumerates  three  fpeeies  of  ore  of 
zinc,  viz. 

I.  Cakiformy  minieralized  by  aerial  acid.  Of 
thefe  there  are  four  varieties,  viz. 

1.  Zinc /par  i  gi'^7j  bluifh,'  or  yellowifli.  Strikes 
fire  with  (leel. 

2.  "tutenago*  From  China.  White,  with  red 
flreaks  of  calx  of  iron. 

3.  Calamine,  Of  various  colours,  forms,  and 
degrees  of  hardnefs. 

4.  Zeolytiformy  mixt  with  a  large  proportion  of 
flint.     Pearl  colour  and  cryflallized. 

II.  Vitriol  of  zinc.  Mineralized  by  vitriolic 
acid.  Found  in  mines  adhering  to  the  roof  of 
the  galleries  in  what  is  called  a  ftalaflical  form, 

that 
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that  is,  like  icicles;  or  in  white  powder,  on  the 
furface  of  other  minerals  -,  alfo  in  fome  mineral 
waters. 

III.  Blend.  Blackjack.  Mineralized  by  ful- 
phur  by  means  of  iron.  Of  this  there  are  fevea 
varieties,  viz. 

1.  Bluijh  grejy  of  a  metallic  appearance,  gene- 
rally cubical  or  rhomboidal. 

2.  Blacky  frequently  cryftallized, 

3.  Red,  or  brown  ;  fometimes  cryftallized. 
Gives  fire  with  fteel. 

4.  Vhojphorjcent  blend,  greenifh  or  red,  Wh.en 
fcraped  with  a  knife  in  the  dark,  it  emits  light. 

5.  Greenijh  yellow  blende  Bknd^  galena,  and 
petrol  it! m. 

6.  '^hite  blend. 

7.  Yellow  blend.     Contains  much  fulphur. 

Vf.  Amtimony  has  fometimes,  though  very 
rarely,  been  found  native  ;  but  it  is  generally 
found  mineralized  by  fulphur,  and  mixed  with 
earthy  and  ftony  matter,  from  which  it  is  fepa* 
rated  by  fufion  in  earthen  pots  with  a  hole  in  the 
bottom  ;  through  this  hole  the  antimony  runs  as 
foon  as  it  becomes  fluid. 

The  matter  thus  obtained  confifts  of  the  me- 
tallic part  called  regulus  of  antimony,  combined 
with  fulphur  only.  In  this  ftate  it  is  generally 
fold  by  the  name  of  crude  antimony. 

The  regulus  is  eafily  feparated  from  the  fulphur 
by  calcination  :    the  fulphur  evaporates,  leaving 

the 
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the  metal  in  the  form  of  a  grey  caU.  This  calx*; 
expofed  to  a  greater  degree  of  heat,  vitrifies^  and 
is  then  called  glafs  of  antimony. 

The  talx  or  glafs  of  antimonVj  melted  in  clofc 
veiTels,  with  any  flux  or  matter  capable  of  furnifh- 
ing  phlogiiton,  is  reduced  to  a  hard,  brittle  femi- 
metallic  fubilance,  of  a  dull  white  colour  called 
regulus  of  antimony. 

This  regulus  ilnay  be  precipitated  from  crade 
antimjoriy,  by  fufino;  it  with  alkaline  falts,  or  with 
iron,  copper,  tin,  lead,  filver,  cobalt,  or  nickel  ;' 
all  which  are  preferred  by  fulphur  to  regulus  of 
antimony.     Its  fpecifi^c  gravity  is  6,860. 

In  the  moid  way,  the  vitriolic  acid  cannot  dif- 
folve  the  regulus  of  antimony  unlefs  highly  con° 
centrated,  and  by  diftillacion  in  clofe  velTels. 
Nitroas  acid  calcines  this  femi-metal  r  marine 
acids  has  very  little  efFect  on  it  i  but  thcfe  two 
acids  ufiited,  in  aqua  regia,  difTolve  the  regulus- 
readily,  and,  if  crude  antimony  be  employed, 
precipitate  the  fulphur.  Alkalis  precipitate  an- 
timony in  the  form  of  a  white  calx. 

The  eleclive  attractions  of  antimony  are,  ac- 
cording to  Bergman,  acid  of  fat,  marine  acid,  acid 
of  fugar,  vitriolic  acid,  nitrous  acid,  &c. 

VII.  Manganese  is  a  femi-metal  lately  difco- 
vered.     It  has  not  yet  been  found  native,  nor  mi^ 
neralized    by  fulphur,   unlefs   united  with  other 
metals  in  a  proportion  exceeding  its  ov/n  quan- 
tity. 
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iity.     It  is  generally  found  in  the  form  of  a  black 
br  reddifti  calx,  of  a  metallic  appearance. 

Mr.  Kirwan  diftinguifhes  three  varieties  of  this 
native  calx,  viz. 

1.  IVhite  orcy  cryftallized,  of  a  fparry  texture^ 
containing  a  fnnall  proportion  of  iron. 

2.  Red  ore y  containing  more  iron^  with  calcare- 
bus  earth,  or  barytes  and  flint. 

3.  Black  and  brown  ore^  containing  (till  more 
iron  and  lefs  aerial  acid  than  either  of  the  former. 
Perigord Jlone  and  black  wad  are  of  this  variety.  "  If 
half  a  pound  of  this  lad  mentioned  ore  be  dried 
before  a  fire,  and  afterwards  fuffered  to  cool  for 
about  an  hour,  and  then  two  ounces  of  linleed  oil 
be  gradually  poured  on  it,  mixing  them  loofely; 
like  barm  with  floiir,  little  clots  will  be  formed, 
and  in  fomewhat  rhore  than  half  an  hour,  the; 
whole  will  gradually  grdw  hot  and  burft  intd 
flame."     Kirwan,  Min.  p.  35'i. 

Manganefe  may  be  feparated  from  its  ore  by 
folution  in  acids,  arid  precipitation  by  fixed  al- 
kali;  but  the  acid  employed  mull  be  either  na« 
turally  or  artificially  phlogillicated. 

The  calx  of  manganefe^  when  almo(i  totally 
dephlogifticated,  is  black  -,  when  united  with 
phlogifton  fuflicient  to  render  it  foluble  in  acids, 
it  is  white;  with  a  fl:ill  greater  proportion  of 
phlogifton,  it  becomes  a  regulus,  hard,  brittle, 
fhining,  and  more  difFiCult  of  fufion  than  iron, 
DiiTolved  in  vitriolic  acid  and  cryftallized,    it 

I  yields 
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yields  a  fait,  the  grains  of  which  are  parallelopi- 
pids  and  pellucid. 

The  black  calx  gives  to  borax,  fn  fuflon,  a  yel- 
lowifii  red  colour  5  to  microcofmic  fait,  a  bluifii 
red;  to  glafs,  a  red  or  violet.  But  nnanganefe 
is  ufed  in  glafshoufes  in  order  to  render  green 
glafs  white.  This  fiogular  efFe6l  may  be  thus 
explained,  on  a  fuppofition  that  the  green  colour 
of  glafs  is  produced  by  particles  of  iron  combined 
with  the  flint  and  alkaline  fait  of  which  glafs  is 
compofed.  The  phlogiflon  of  the  iron  which 
caufed  the  green  colour  is  abforbed  by  the  black 
calx  of  manganefe ;  which  calx,  by  its  union  with 
phlogiflion,  becomes  white,  as  we  have  feen 
above,  and  confequently  the  green  colour  is  de- 
ilroyed. 

Manganefe  unites  in  fufion  v/ith  all  metals  ex- 
cept mercury,  and  it  is  foluble  in  all  acids.  Its 
fird  attra6lion  is  to  the  acid  of  fugar. 

The  black  calx  of  manganefe  differs  from  the 
black  calces  of  other  metals,  in  containing  a  very 
fmall  proportion  of  phlogifton.  It  pofrcfTes  the 
fingular  property  of  decompoiing  fal-ammoniacy 
and  of  forming  a  blue  folution  with  alkaline  falts, 
and  a  red  with  acids,  which  colours  difappear  oh 
the  addition  of  phiogiftic  matter. 

Vlll.  MoLYBDEMA.  This  fubilance  rsfembles 
plumbago,  commonly  called  Madz4ead.  Scheele 
found  it  to  confifl:  of  fulphur  combined  with  a 
peculiar  acid.     Mr.  Kir  wan  ranks  it  among  the 

femi- 
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iemi-rnetals,  becaufe  it  has  lately  been  reduced^ 
though  the  properties  of  the  regulus  have  not  yec 
been  piibliflied. 


C  H  A  P.    X. 

d  I  L 

Is  an  inQamnnable  fluid  not  foluble  in  watef* 
When  inflamed  it  flies  off  in  fmoke,  depoflc- 
ing  foot,  called  lamp-black,  and  when  diftilkd  it 
leaves  a  refiduum  of  coal.  In  thefe  properties  ic 
dlifers  from  fpirit  of  wine^  which  is  alfo  an  in- 
flammable fluid. 

The  confl:ituent  parts  of  all  oils  are  phlogidon^ 
water^  acid,  earth,  and  gas;  which  may  be  fepa- 
rated  from  each  other  by  repeated  diftillation. 

All  oils  are  volatile  m  a  certain  degree  of 
heat. 

The  vitriolic  and  the  nitrous  acid  concentrated 
unite  v/ith  oils  with  violent  effervefcence  and 
great  heat.  With  the  latter  of  thefe  acids  the 
mixture  becomes  red  hot,  and  burfts  into  flame, 
provided  the  oil  be  thick,  and  the  acid  fl:rong. 

I  %  All 
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All  oils  are  the  produce  either  of  the  animal  or 
vegetable  kingdoms. 

Oils,  combined  with  alkaline  falts,  form  foap, 
and  are  thus  rendered  mifcible  with  water,  tho* 
not  perfe6lly  foluble.  But  this  union  of  oil  with 
alkali  is  not  very  intimate ;  nor  is  the  oil  at  all 
altered  :  for  the  foap  may  be  decompofed  by  any 
acid,  and  the  pure  oil  recovered.  The  acid  unit- 
ing with  the  alkali  forms  a  neutral  fait,  and  the 
oil  fwims  on  the  furface  of  the  water. 

Oils  unite  with  metals,  particularly  copper  and 
lead.  A  fmall  quantity  of  the  calx  of  lead  dif- 
folved  in  linfeed  oil,  forms  the  drying  oil  of 
painters  ;  a  larger  proportion  of  this  calx  boiled 
with  oil  of  olives  conftitutes  the  emplqftrum  com-^ 
mune  of  the  London  Pharmacopeia, 

Oils  are  ejfenttaly  exprejfedy  animal^  fojftl. 


SECT.     11. 
ESSENTIAL      OILS 

T>ESIDE  in  aromatic  vegetable  fubilances 
•*^  only,  and  are  generally  obtained  by  diftilla- 
tion  with  water.  I  fay  generally,  beeaufe  thofe 
which  are  contained  in  the  rhind  of  certain  fruits, 
fuch  as  lemons  and  oranges,  may  be  exorelTed. 

Ef- 
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EfTential  oils  become  volatile  in  the  heat  of 
boiling  water,  and  retain  the  peculiar  odor  of  the 
vegetable  from  which  they  are  diftilled.  By  thefc 
properties  they  are  fufficientiy  diftinguiihed 
from  what  are  called  fweet  oils ;  alfo  by  their  fo- 
lubility  in  water,  in  vinous  fpirit,  and  by  their 
acrid  tafle. 

Some  effential  oils  are  lighter  than  water,  and 
confequently,  when  fuperabundant,  fwim  on  its 
furface  ;  whilft  others,  being  fpecifically  heavier, 
fink  to  the  bottom.  Of  this  latter  kind  are  the 
oils  of  fafiafras,  cinnanion,  and  cloves. 

The  fimple  waters  of  the  fhops  receive  their 
tafte  and  fmell  from  a  fmall  proportion  of  effen- 
tial oil  diflblved  in  the  water.  The  fuperabund- 
ant oil  fwims  on  the  furface. 

Effential  oils  are  frequently  adulterated  with 
fat  oil,  or  with  fpirit  of  wine.  If  with  the  for- 
mer, the  fraud  may  be  eafily  difcovered  by  drop- 
ping it  into  fpirit  of  wine,  which  will  diffolve  the 
effential  oil  only,  leaving  the  fat  oil  undiffolved. 
If  it  be  adulterated  with  fpirit  of  wine,  you  will 
dete6t  the  fraud,  by  the  addition  of  a  little  w^ter^ 
which  immediately  becomes  milky^ 


SECT. 
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SECT.    III. 
EXPRESSED,  OR  SWEET  OILS, 

/^  ^LLED  alfq  Fat  Oils,  are  obtained,  by  ex« 
^^  prefTjon  only,  from  the  feeds  and  kernels  of 
various  fruits  and  other  vegetables ;  particularly 
from  olives,  almonds^  quts,  iir^feed,  rape-feed, 
&c. 

Thefe  oils  are  not  rendered  volatile  by  the  heat 
of  boiling  water,  nor  are  they  inflammable  by  the 
mere  contad  of  an  inflamed  body,  unlefs  afiifted 
by  a  wick. 

ExprefTed  oils,  by  diftillation,  become  acrid 
and  acquire  a  burnt  tafte.  \Vhen  frefh,  they  are 
not  foluble  in  vinous  fpirit.  Thefe  oils  are  beft 
adapted  to  the  formation  of  good  foap  in  combi- 
nation with  alkaline  falts. 


SECT.     IV. 
ANIMAL       OILS, 

^ALLED  Fat  and  Butter,  are  fimilar  iq 
^^  their  chemical  properties  to  the  vegetable 
oils  above  mentioned,  except  that  they  involve  a 
confiderable  proportion  of  a  peculiar  acid,  called 

th^ 
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tfic  acid  of  fat,  by  which  they  are  retained  in  a 
ilate  of  congelation.  Spermaceti  and  marrow  are 
alfo  animal  oils. 

Thefe  oils  exift  in  animal  bodies  uncombined 
with  other  animal  matter;  but  the  gelatinous 
parts  of  all  animals  contain  an  oil,  to  which  che- 
mifts  give  the  name  o^  animal  oil^  or  oil  of  Dip.pel^ 
from  the  inventor.  This  ol  is  obtained  by  diilil- 
lation  in  a  degree  of  heat  exceeding  that  of  boil- 
ing water.  It  rifes  combined  with  volatile  alkali, 
and  confeqiiently  differs  eiTentially  from  the  ani- 
mal oil  called/^/  or  hitter^  both  which  are  coa- 
gulated by  an  acid.  This  oil  of  Dippel  is  render- 
ed white,  thin,  and  extremely  volatile  by  repeated 
diftillations. 


SECT.     V. 
FOSSIL       OIL 

TS  an  inflammable  fubftance  combined  with  va- 
"^  rious  minerals.  It  is  called  Nophtha^  Petroli- 
um,  AJphaltum^  Bariadoes  tar^^  according  tp  its 
denfity. 

Naphtha  is  a  fragrant  limped  oil  which  is  faid 
to  ifllie  fpontaneouOy  from  certain  clays  in  Per- 
fia;  it  is  likewife  obtained  by  diftillation  from 
petrolium.     Like  aether,  it  will  ta,ke  gold  from 

1    4  4l^U(ir 
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aqua  regia.  By  long  expofure  to  the  air  it  thickcq^ 
and  beconmes  fetroUum.  It  will  diflblve  refins 
and  balfanns.  it  is  not  foluble  in  fpjrit  of  wine. 
Its  fpecific  gravity  is  0,708.  Kirwani  MineraL 
p.  210. 

Perroliqm  differs  from  naphtha  only  in  being 
lefs  fluid.  It  is  of  various  colours,  and  found  if- 
Tuing  from  rocks  in  various  parts  of  the  world. 
This  fubftance,  by  long  expofure  to  the  air,  forms 
Barbadoes  tar ;  combined  with  a  little  fulphur, 
Afphaltum.  Jet  and  pit-coal  owe  their  inflarn- 
mabiiity  to  this  foflil  oil. 


CHAP.      XI. 
ALCOHOL, 

ARDENT  fprUy  py Jprlt  of  wmcy  is  the  pro- 
duce  of  what  is  called  the  vinous  fermenta- 
tion. It  is  the  fluid  which  gives  what  we  call 
ftrength  to  brandy,  rum,  wine,  ale,  beer,  and 
every  other  kind  of  fermented  liquor,  from  any 
of  which  it  may  be  obtained  by  difl:illation. 

Vinous  fpirit  is  mifcible  with  water  in  any  pro- 
portion. It  is  eafily  inflammable,  and  confumes 
v/ithout  fmoke  or  refiduum.      When  perfedly 

pure. 


A    L    e    G     H    O     L,  i2t 

piire,  it  may  be  diftilled  a  thoufand  times  withou)^ 
decompofitipn  or  alteration. 

Alcohol  unites  with  all  acids,  deftroying  their 
?icidity  :  they  are  then  called  dulcified.  By  diftiU 
lation  of  alcohol  with  acids  is  produced  the  vola- 
tile fluid  called  aether, 

Alkaline  falts,  mixed  with  ardent  fpirit,  with 
the  afllllanGe  of  heat,  is  converted  into  a  kind 
of  oil. 

Spirit  of  wine  difTolves  eflential  oils  and  their 
concretes,  viz.  balfams  and  refins,  from  which 
the  efiential  oil  is,  in  confequence  of  this  proper-^ 
ty,  eafily  ex  traded.  It  may  be  feparated  from 
the  folution  by  the  addition  of  water,  which  unit- 
ing with  the  fpirit,  fets  the  oil  at  liberty. 

By  means  of  this  folvent  power  in  fpirit  of  wine, 
are  obtained  all  fpirituous  tinftures,  fpirituous 
diftilled  waters,  and  extrafts  from  aromatic  vege- 
table fubflances. 

Spirip  of  wjne  difTolves  corrofive  fublimate^ 
fal  ammoniac,  and  fedative  faltj  but  has  very 
little  efFe(ft  on  moft  other  falts.  It  does  not  dif-^ 
folve  gums  or  gelatinous  matters  ;  thefe  ^re  fo- 
luble  in  water;  it  is  therefore  very  ufeful  in  fepa- 
rating  them  from  that  fluid. 

If  to  a  folution  of  any  cryftallizable  fait  in  wa- 
ter, a  fuflicient  quantity  of  fpirit  of  wine  be  ad- 
ded, the  fait  will  immediately  (hoot  into  cryftals; 
becaufe  the  water,  preferring  an  union  with  the 

fpjritj, 
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fpirit,   relinqiiifhes  the  fait  which  it  held  in  fq^ 
lution. 

Pure  fpirit  of  wine  is  a  combination  of  water^ 
phloglfton,  and  (according  to  Dr.Creil)  vegetable 
acid.  Fronn  the  experiments  of  that  philofopher 
we  learn^  that  fpirit  of  wine,  by  long  digeftjon 
with  acid  qf  tartar,  is  changed  to  vinegar;  the 
fame  tranfmutation  will  happen  if  fpirit  of  >^ine 
be  boiled  with  vitriolic  acid  and  manganefe  ;  or 
diftilled  twenty  times  with  canftic  alkali.  Its  firf^ 
attra6i:ion  is  to  water.  It  diffolves  ^ther'^nd  aU 
lialine  ftits  fixed  and  volatile. 


'    :        CHAP.     XIL 
WATER. 

WATFR  hath  already  been  (ro.nfidered  as  ^ 
phyfical  element.     We  are  now  to  fpe^k 
of  its  chemical  ufe  and  praperties. 

Water,  when  perfectly  pure,  h^s  no  colour, 
tafte,  nor  fmell.  Whatfoever  may  be  its  confti- 
tuent  parts,  it  feenas  incapable  of  decompofitioa 
or  tranfmutation. 

Water  is  a  conilituent  part  of  all  animal,  vege- 
table, and  even  foflil  bodies  (except  metals  and 
flints)  and  maybe  extraded  by diftillation. 

Water 
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Water  diffoives  all  faline  bodies,  gums,  gela* 
tlnous  matter,  air,  ard  gas. 

Water  unites  readily  wiih  fpuit  of  wine  in  anjr 
proportion.  '  It  alfo  diffoives  aether  and  eflcntial 
oils  in  a  certain  proportion.  It  has  no  effed  oa 
the  perfect  metals  ;  but  other  metallic  fubflances 
are  corroded  by  water  in  conta6t  with  atmof« 
pheric  air.  Is  not  this  th^  f^ffcd  of  the  aeriaj 
acid  ? 

Water  diffoives  expreffedt  and  animal  oils  whea 
combined  with  alkaline  falts  in  the  form  of  foapi 
but  this  folution  is  irnperfeft. 

River  v/aters,  waters  iffuing  immediately  from 
fprings,  or  drawn  from  wells,  are  never  entirely 
free  from  heterogeneous  matter,  either  in  a  ftate 
of  folution  or  fufpenfion.  The  matter  contained 
in  thefe  waters  is  either  animal,  vegetable,  or 
mineral,  according  to  the  flrata  through  which 
they  pafs. 

The  fait  mod  generally  diffolved  in  thefe  wa- 
ters is  formed  by  the  union  of  calcareous  earth 
with  vitriolic  acid  :  it  is  called  Jelenites^  or  ^jj)- 
Jum.  Waters  thus  impregnated  are  called  hard: 
they  curdle  foap,  becaufe  the  acid  in  the  felenites 
and  the  alkali  in  the  foap  uniting,  produce  an 
immediate  dccompofition,  leaving  the  oil  and 
lime  in  a  flate  of  infolubility. 

Water  containing  felenites  becomes  inftantly 
turbid  by  the  addition  of  a  few  drops  of  a  folu- 
tion of  filver,  or  of  mercury,  in  nitrous  acid.     In 

this 
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this  experiment  a  double  attradVion  takes  place; 
The  filver  quits  the  nitrous  to  unite  with  the  vi- 
triolic acid,  and  the  lime  quits  the  vitriolic  acid 
fo  unite  with  the  nitrous. 

The  waters  of  fprings,  rivers,  lakes,  &c.  fre- 
quently contain  flint,  lime,  clay,  or  magnefia  in 
a  (late  of  fufpenfion.  Atmofpheric  air,  and  aerial 
acid,  are  prefent  in  all  thefe  waters  in  different 
proportions. 

Snow  water  contains  a  frnall  quantity  of  a  fait 
compofed  of  marine  acid  and  lime,  together 
with  a  very  little  nitrous  acid ;  without  either 
common  or  fixed  air.  Rain  water  contains  the 
fame  neutral  fait  and  acid,  with  a  variety  of  fuch 
other  heterogeneous  matters  as  float  in  the  atmof-* 
phere. 

Waters,  in  general,  are  moft  pure  which  arc 
mpfl:  tranfparent  and  lead  heavy. 

Waters  are  examined  either  by  precipitation 
pr  evaporation.  By  the  firft  method,  the  co- 
lour of  the  water  is  changed,  or  its  tranfparency 
difturbed ;  by  the  latter,  the  falts  are  cry- 
ftallized  and  other  matters  feparated  from  ihe 
water* 


SECT. 
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SECT.     11. 
MINERAL      WATERS 

ARE  impregnated  with  faline  or  metallic  mat- 
ters   in    quantity   fufficient    to    afied    the 
tafte. 

Acids  are  fometimes  prefent  in  mineral  waters 
in  an  uncombined  ilate  ;  but  mod  frequently 
united  to  earths,  alkalis,  or  metals. 

Alkalis  are  alfo  fometimes  found  difengaged; 
but  generally  in  combination  with  the  aerial  or 
other  acids. 

Lime  and  magnefia  frequently  occur  combined 
with  acids. 

Clay  in  combination  with  vitriolic  or  muriatic 
acid  is  fometimes,  though  rarely,  difcovered  in 
the  examination  of  waters. 

Terra  ponder  of  a  is  fometimes  found  united  with 
marine  acid  -,  alfo  manganefe. 

Iron  is  the  metal  mod  generally  difiblved  in 
mineral  waters :  the  acids  v/hich  hold  it  in  folu- 
tion  are  either  vitriolic  or  aerial. 

Copper  in  mineral  waters  is  always  diffolved  \n 
vitriolic  acid. 

Sulphur  is  found  in  waters  either  fufpended,  of 
in  vapour,  or  diffolved  by  means  of  its  union 
with  alkali, 

Thefc 
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Thefe  various  impregnations  ^re  thus  detefted. 
If  water,  containing  the  fmalleft  proportion  of 
difcngaged  acid,  be  mixed  v.^ith  the  aqueous  tinc- 
ture of  lurnfoi,  or  wich  fyrup  of  Violets  diluted,^ 
the  mixture  immediately  becomes  red.  If  the 
water  be  alkaline^  it  will  become  green. 

The  fmalleft  quantity  of  lime  dilToived  in  wai- 
ter, is  eafily  difcovered  by  dropping  into  it  a  fo- 
lution  of  the  acid  of  fugar,  which  takes  lime  frord 
all  other  aciJs,  and  carries  it  to  the  bottom  of  the 
veiTel  in  the  form  of  an  infoluble  powder. 

Magnefia  alhd  is  immediately  difcovered  anci 
difengagcd  from  the  acid  with  which  it  is  com- 
bined in  mineral  waters^  by  the  mixture  of  ^  fo- 
lution  of  fixed  alkali.  The  alkali  uniting  with 
the  acid  forms  a  new  fait,  which  remains  diflblved 
in  the  water,  and  the  magnefia  falls  to  the  bot° 
tom. 

If  either  lime  or  magnefia  be  held  in  folutiori 
by  aerial  acid  (fixed  air)  a  folution  of  filver  in 
nitrous  acid  will  produce  a  cloud  in  the  water^^* 
and  a  precipitation  of  the  calx  of  that  metal. 

Clay,  like  other  earths,  Js  precipitated  by  al-* 
kaline  folutions,  becaufe  acids  univerfally  prefer 
alkalis  to  earths. 

If  any  mineral  water  contain  terra  ponder  of a^  a 
few  drops  of  concentrated  vitriolic  acid,  will  forrri 
with  ic  ^Lfpathura  ponder ojum 3  which  not  being  io^ 
luble^  will  precipitate. 

Iron, 
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Iron,  in  mineral  waters,  is  indantly  difcovered, 
by  a  tindure  of  any  vegetable  aflringent,  which 
ftrikes  a  purple  or  black  colour,  according- to  the 
quantity  of  iron.  The  tin6lure  of  galls,  either  in 
fpirit  of  wine  or  in  water,  is  generally  ufed  for 
this  purpofe.  The  fnnalleft  portion  of  iron  may 
be  detedted  by  phlogiflicated  alkali  faturated 
with  acid.  , 

Phlogiflicated  alkali  is  prepared  by  boiling 
four  parts  of  PruITi an  blue  with  one  of  alkali,  in 
water.  It  muft  then  be  faturated  and  filtred.  A 
fingle  drop  of  this  liquor  gives  a  blue  tinge  to  the 
water,  if  it  contain  iron. 

Water  containing  copper  is  immediately  tinged 
blue  by  volatile  alkali.  Copper  is  precipitated 
by  iron  :  if  a  polifhed  plate  of  iron  be  immerfed 
in  water  containing  copper,  the  iron  will  appa- 
rently be  tranfmuted  into  that  metal*  In  this 
experiment  the  vitriolic  acid  unites  with  the 
iron,  and  leaves  the  copper  on  the  furface  of  the 
plate. 

Water  containing  hepar  fulphurisy  or  hepatic 
vapour,  is  eafily  known  by  its  fmell,  refembiing 
that  of  a  foul  gun.  Thefe  waters  become  milky 
by  the  addition  of  ftrong  nitrous  acid.  If  they 
contain  fulphur  in  a  (late  of  fufpenfion,  or  other- 
wife,  a  folution  of  lead  in  nitrous  acid  turns  The 
water  black.  If  the  water  be  impregnated  with 
fulphurious,  or  hepatic  vapour,  only,  a  fmall  piece 

of 
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of  white  arfenic  dropped  into  it  will  become  yel^^ 
low:  uniting  with  the  fulphur,  it  is  converted 
into  orpiment. 

Water  containing  fixed  arif,  is  immediate!)^ 
rendered  turbid  by  a  few  drops  of  linrie- water. 
The  fixed  acid  air,  or  gas,  uniting  with  the  lime 
converts  it  into  calcareous  earth,  which  is  not  fo- 
luble  in  water. 

Alkaline  folutions  precipitate  all  earth  arrd  rn'e- 
tals  when  dififolved  in  water,  in  confequence  of 
their  union  with  any  acid;;  becaufe  acids  prefer  al- 
kalis to  metallic  fubdances. 

Water  containing  vitriolic  acid  in  combinatiori 
with  any  alkali,  earth,  or  metal,  becomes  turbid 
on  the  addition  of  a  few  drops  of  a  folution  of 
terra  'ponder  of  a  in  the  marine  acid.  The  vitriolic 
acid  immediately  quits  its  bans,  and  uniting  with 
the  terra  'ponder ofa  forms  ^d ponder otis /par,  which  is 
foluble  only  in  a  very  fmall  proportion^  Vitriolic 
neutral  falts^  difiblved  in  water,  may  be  precipi* 
tated  by  fpirit  of  wine  5  for  they  are  not  foluble  in: 
this  menftruum^ 

If  water  contain  ?i^.td.  alkali,  a  folutiod  of  lime^ 
in  ftlairine  acidj  will  produce  a  cloud  and  precipi- 
tation. The  calcareous  gas  in  the  alkali,  uniting 
with  the  lime,  converts  it  into  calcareous  earth, 
which,  not  being  foluble  in  v/ater,  falls  to  the 
bottom.  If  the  water,  inftead  of  fixed  alkali.* 
contain  Epfom  falt>  a  mutual  dccompofition  will 

take 
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take  place.  The  marine  acid  will  unite  with  the 
magnefia,  and  the  vitriolic,  in  conribination  with 
the  lime,  will  fall  to  the  bottom  in  the  forrti  of 
gypfum.  ^ 

Alum^  diflblved  in  water,  is  infl-antlydifcovercd 
by  a  few  drops  of  an  alkaline  folution,  mild  or 
Cauftic  The  vitriolic  acid  of  the  alum  unites 
with  the  alkali,  and  the  clay  falls  to  the  bottom. 

Water,  containing  common  fait,  or  any  other 
combination  of  marine  acid  with  alkalis,  earths, 
or  metals,  becomes  turbid  on  the  addition  of  a 
diluted  folution  of  filver  in  the  nitrous  acid.  The 
marine  acid  quits  every  other  bafis,  and,  uniting 
with  the  filver,  precipitates  in  the  form  of  a  white 
mucilage.  If  the  water  contain  any  fulphur  dif- 
folved  by  alkali,  the  precipitate  will  be  brown. 

Water  containing  lime,  or  magnefia,  dififolved 
by  fixed  air,  will  alfo  precipitate  filver  from  its 
folution  in  the  nitrous  acid,  or  lead  diflblved  in 


vinegar. 


The  volatile  fpirit  add  acidulous  tafte  of  many 
mineral  waters,  particularly  Pyrmont,  Spa,  and 
Seltzer  waters,  is  owing  to  their  impregnatiofi 
with  fixed  air.  This  air  may  be  feparated  and 
coUeded,  by  boiling  the  water  in  a  Florence 
fiafk,  with  a  bladder  faftened  to  the  neck,  or 
any  other  convenient  apparatus  of  the  like  na« 
ture. 

The  fixed  contents  may  be  feparated  from  the 
water  by  Evaporation  to  drynefs,  .  By  digefting 
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this  refiduum  firft  in  fpirit  of  wine^  then  in  cold 
water,  and  afterwards  boiling  it  in  a  large  quan- 
tity of  diftilled  water.  The  falts  peculiarly  folublfe 
in  thefe  menftrua,  will  be  feparately  held  in  a 
ftate  of  folution,  and  the  infoiubie  contents  may 
be  obtained  by  filtration. 

The  matter  diflblved  in  the  fpirit  of  wine,  is 
lime  or  magnefia  combined  with  nitrous  or  mu- 
riatic acid,  both  which  falts  may  be  decompofed 
by  diluted  vitriolic  acid.  If  it  be  lime,  gypjum 
will  precipitate  s  if  magnefia,  Epfom  fait  will  be 
generated,  which  can  only  be  obtained  by  eva- 
poration. 

The  falts  difTolved  in  the  cold  water,  may  be  fe- 
parately obtained  by  the  ufual  method  of  cryftal- 
I'zation.  Thefe  falts  may  be  alkaline  -,  falts  com- 
pofed  of  acid  and  alkali;  falts  with  an  earthy 
bafis ;  metallic  falts;  or  mixed  falts.*— Alkaline 
fait  is  known  by  its  lexivious  tafte,  and  whether 
it  be  vegitable  or  foffii,  may  be  determined  by 
uniting  it  with  diftilled  vinegar,  which,  with  the 
former,  produces  a  deliquefcent  fait;  with  the 
latter,  foliated  cryftals.— Neutral  falts  compofed 
of  vitriolic  acid,  and  any  bafis  whatfoever,  may 
be  decompofed  by  terra  ponder oja  dilTolved  in  ma- 
rine acid  ;  if  of  nitrous  acid,  the  vitriolic  will  ex- 
pel itj  and  the  fume  will  be  red  5  if  of  marine 
acid,  |the  fume  with  vitriolic  acid  will  be  grey, 
'The  fpecies  of  neutral  fait  may  be  generally 
known  by  the  figyre  of  the  cryftals.     If  the  acid 

be 
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be  vitriolic^  and  there  be  any  doubt  whether  the 
bafis  be  mineral  alkali  or  magnefia;  if  it  be  the 
latter,  a  bit  of  the  fait  dropped  into  lime  water, 
will  inftantly  render  \t  turbid.— If  the  acid  be  the 
marine^  the  fpecies  of  alkali  may  bedifcovered  by 
dropping  the  acid  of  tartar  into  a  faturated  folu- 
tion  of  the  fait :  if  it  be  the  vegetable  alkali,  a  ge- 
nuine/^r/^;"  will  precipitates  if  mineral  alkali, 
no  decompofition  will  take  place. — If  the  bafis  of 
the  marine  acid  be  calcareous  earth,  vitriolic  acid 
will  dccompofe  it,  and  form  gypfum  ;  if  magne- 
fia be  the  bafis,  the  fame  acid  will  produce  Epfom 
fait  J  if  clay,  alum  will  be  the  refult.- — If  copper 
be  the  bafis^  the  folution  of  the  fait  in  water 
turns  blue  on  the  addition  of  volatile  alkali  \  if 
iron,  tindure  of  galls  will  ftrike  a  purple  or  black 
Colour. 

The  folution,  in  boiling  water,  will  generally 
contain  gypfum  only,  which  may  be  feparated 
from  the  water  by  cryftallizing. 
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"fTyT  HEN  perfe6lly  cryftallized,   may  be  dif- 
▼  V     tinguifhed  from  each  other  by  their  pe- 
culiar form. 

K  2  I.  VITRI- 


132        NEUTRAL    S  A  L  T  S^ 

I.     VITRIOLIC. 

Vitriolic  acid  with  vegetable  alkali,  called  vitri- 
^  olated  tartar.  Cryflals,  an  hexagonal  prifm,  ter- 
minated at  both  ends  by  an  hexagonal  pyrannid. 

Vitriolic  acid  with  mineral  alkali,  called  Glauber* $ 

fait.     Cryftals,  hexagonal  prifms,  with  two  op- 

pofite  fides  broader  than  the  reft,  and  terminated 

by  the  continuation  of  two  narrow  fides  inclining 

towards  each  other  like  the  roof  of  a  houfe. 

Vitriolic  acid  with  limey  called  gypfum,  Cryf- 
tals, odaedral,  with  the  ends  deeply  truncated. 

Vitriolic  acid  with  magnefta,  called  Epfom  Jalt. 
Cryftals,  tetragonal  prifms,  terminated  by  qua- 
drangular pyramids. 

Vitriolc  acid  with  cla;j,  called  alum,  Cryftals, 
,  odaedral. 

Vitriolic  acid  with  copper,  called  blue  vitrioL 
Cryftals,  flat  hexagonal  prifms,  and  truncated* 

Vitriolic  acid  with  iron,  called  green  vitriol o 
Cryftals,  fparry. 

11.     N  I  T  R  O  U  S, 

Nitrous  acid  with  vegetable  alkali,  called  nitre,, 
or  faltpetre,  Cryftals,  hexagonal  prifms,  with 
hexagonal  pyramidal  ends,  generally  obliquely 
truncated. 

Nitrous  acid  with  lime.  Deliqiiifcent  :  tafte 
acrid  and  bitter:  foluble  in  vinous  fpiric. 

NitrouB 
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Nitrous  acid  with  magnefta,  Cryflals,  tetrago- 
nal truncated  prifms,  which  Ipeedily  deliquiate : 
tafte  acrid  and  bitter:  foluble  in  alcahol,  but  in 
a  far  lefs  proportion  than  the  laft. 

III.     MARINE. 

Marine  acid  with  vegetable  alkali^  called  digeftive 
Jolt  of  Sylvius,  Cryflals  cubic;  fonmetinries  trun- 
cated quadrangular  prifms :  decrepitates  in  the 
fire  and  fufes  :  tafte,  fait  and  acrid. 

Marine  acid  with  mineral  alkali^  called  common 

fait.     Cryftals  cubic.     Diftinguifhable  from  the 

lad,  and  from  every  other  neutral  fait,  in  having 

no  difagreeable  tafle.     Decrepitates  in  the  fire 

and  fufes. 

Marine  acid  with  lime.  Deliquefcent :  very 
bitter  :  foluble  in  an  equal  weight  of  boiling 
fpirit  of  wine. 

Marine  acid  with  magnejia,  Deliquefcent;  bit- 
ter :  requires  five  times  its  weight  of  vinous  fpirit^ 
in  a  moderate  heat,  to  diffolve  it. 
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CHAP.      XIII. 
ATTRACTION. 


AL  L  bodies  which  are  the  objefts  of  Che- 
miflry,  difcovcr  a  propenfity  to  vinite  with 
other  bodies  :  they  are  drawn  together  by  mutual 
attraction ;  but  this  attraction  differs  from  gravi- 
tation in  not  ading  proportionably  to  the  quan- 
tity of  matter.  This  property,  from  a  fuppofed 
fimilitude  in  the  principles  of  certain  bodies, 
hath  been  called  affinity^  but  improperly;  for 
many  bodies  which  unite  mod  eagerly  are  totally 
dilTimilar  in  their  nature  and  properties. 

Chemical  attraction  differs  alfo  from  gravita- 
tion in  not  adling  indifcriminatly :  on  the  con- 
trary, bodies,  in  chemical  attradion,  prefer  one 
body  to  all  others ;  after  that  a  fecond,  then  a 
third,  &c.  Hence  this  attraction  hath  been  cal- 
led ele^fivCy  but  with  equal  impropriety,  for  it  is 
an  a6l  of  invariable  neceffity. 

Chemifts,  in  order  to  facilitate  this  important 
branch  of  the  fcience,  have  conftrufled  tables  of 
attra£l';on,  divided  into  a  number  of  columns, 
confiding  of  figns  or  fymbols  of  fubftances  cap- 
able of  combination.  For  an  explanation  of 
thefe  figns,  fee  Plate  I.     • 

Symbols, 
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Symbols,  figns,  or  chara6ters,  were  invented 
by  Alchennifts,  principally  with  a  defign  to  vail 
in  myftery  a  fcience,  the  fole  obje61:  of  which  was 
the  tranfmutation  of  bafer  nnetals  into  gold. 
Thefe  figns  were  found  convenient  by  fucceffive 
chemifts  j  they  have  therefore  been  retained,  with 
fome  variations  and  occafional  augmentation's. 
Moll  of  them  are  mere  arbitrary  figures,  without 
any  meaning  or  allufion  that  can  aflifl:  the  memo-' 
ry.  It  would  be  no  difficult  tafk  to  invent  a  new 
fet  of  charadlers,  that  would  be  much  more  eafily 
remembered. 

I  have  deviated  a  little  from  the  fymbols  in 
Bergman*s  table  of  attra6tions,  for  the  following 
reafons. — To  the  figns  of  alkalis  and  earths  he 
adds  an  ahmoft  invifible^,  denoting  the  purity  of 
thefe  fubflances  ;  in  other  words,  to  fignify  that 
they  are  not  combined  with  aerial  acid,  and  are 
confequently  in  a  cauftic  ftate.  This  mark  of 
diftindion  becomes  totally  unnecefTary,  when  it' 
is  underftood  that  every  fubftance  fignified  in. 
thefe  tables  is,  by  fuppofitjon,  in  its  ftate  of  the 
greateft  fimplicity,  and  that  mild  earths  and  aU 
kalis  are  compound  bodies,  whofe  principles  may 
be  eafily  feparated. 

Bergm.an,  in  order  to  diftinguifh  vegetable  from 
mineral  alkali,  adds  a  minute  v  ox  2,n  m  to  the 
fymbol.  Now  thefe  alkalis  are  much  more  rea-? 
dily  and  obvioufly  diftinguifhed  by  a  dot  within^ 
and  a  ftroke  beneath  the  angle  annexed  to  the  cir- 

K  4  cles 
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cle;  the  dot  indicating  i;^2^/^^/<?,  and  the  ftroke 
rdineral  2L\k<L\u  But  indeed  this  dillindtion  is  of 
very  little  confequehce  in  a  table  of  chemical  at- 
tra6lions,  as  the  vegetable  conftantly  precedes 
the  naineral.  Gne  example  of  the  contrary  oc- 
curs in  the  column  of  water-,  but  it  is  merely 
conjedtural. 

The  fymbol  of  platina^  invented,  I  believe,  by 
Bergman,  being  an  union  of  that  of  gold  and  of 
filver,  feems  to  imply  a  compoficion  of  thefe  two 
metals.  But  platina  refem.bles  gold  in  fpecific 
gravity  only,  and  filver  fometimes  in  colour : 
this  refemblance,  however,  muft  have  induced  the 
inventor  to  unite  the  charaflers  of  the  two  perfe6t 
metals.  The  figure  1  have  fubftituted  for  that 
of  Bergman,  takes  lefs  room,  and  is  more  readily 
formed. 

I  have  reftored  the  old  fign  of  zinc,  becaufe, 
being  formed  of  the  firft  and  laft  letters  of  the 
"Word,  it  is  more  immediately  undcrftood  and  re- 
membered. 

Bergman  ufes  the  fame  fymbol  for  lime  and 
metallic  calx  5  but,  as  they  differ  very  effentially 
from  each  other,  I  have  made  an  obvious  differ- 
ence in  their  figns. 

Let  it  be  obferved,  that  the  principal  objedls 
of  chemiftry  are  placed  at  the  head  of  each  co- 
lumn, and  that  the  feveral  fubftances  with  which 
they  may  be  combined,  are  arranged,  according 
to  their  attradive  power^   under  each  head  j    fo 

that 
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that  If  the  fubftance  at  the  head  of  the  column  be 
combined  with  anj  fiibftance  below  it,  they  may 
be  feparated  by  any  of  the  interaiediate  fub(lance$ 
in  the  fame  column  :  thus,  if  a  metallic  fubftance 
be  combined  with  an  acid,  it  may  be  feparated 
by  the  addition  of  an  alkali,  which  will  unite 
with  the  acid,  and  the  metal  will  fall  to  the 
bottom. 

It  is  obvious  that  the  attradions  above  men- 
tioned cannot  be  elTeded  unlefs  the  bodies  that 
are  to  a6i  upon  each  other,  be  in  a  ilate  of  flui- 
dity, Thefe  bodies  mv.fr  therefore  either  be  dif- 
folved  in  fome  liquid,  or  fufed  by  fire.  The  firft 
is  called  the  moijii  the  fecond  the  dry  way  :  it 
feems  more  fcientific  to  difcinguifh  them  by  tl>c 
tt^cm/olution  diud  fu/ion, 

Geoff,  oy^  in  the  year  1 71B,  firfl:  publifhed  a 
table  cf  chemical  ^ttradions,  confiding  only  of 
a  fmall  number  of  fymbols.  Other  chemifts 
have,  at  different  times,  made  fome  additions. 
For  the  lad  and  mod  extenfive  table  of  attrac- 
tions, we  are  indebted  to  the  celebrated  Swedirti 
chemift  Bergman,  This  table,  which  contains 
no  lefs  than  59  columns,  is  a  valuable  acquifition 
to  chemidry;  neverthelefs,  the  columns  are  fo 
obvioufly  multiplied,  without  any  rcafon  or  uti- 
lity, that  I  have  not  fcrupled  to  reduce  them  to 
36.  Large  plates,  which  require  to  be  many 
times  folded,  are  very  inconvenient  in  books  that 
are  in  frequent  ufe :  1  have,  therefore,  for  conve- 

niency 
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niency  and  pcrrpicuity,  rubftituted  three  diftinO; 
tables  under  the  feveral  titles  of  acids,  alkalis,  and 
earlhs  ;  inflammab  'es  ;  meta's. 

In  Bergman's  table,  the  acids  occupy  25  co« 
Jumns,  the  firfl:  {t'^tn  of  which  I  have  comprized 
in  one,  becaufe  fix  of  them  are  no  more  than  a 
repetition  of  the  firft,  and  therefore  totally  unne- 
cefTary  \  efpecially  the  three  columns  of  phlogif- 
ticated  and  dephlogifticated  acids:  that  of  aqua 
regia  is  equally  fuperfluous,  being  a  mere  copy  of 
the  other  fix.  The  other  columns  are  concentra- 
ted for  the  fame  rcafon. 


SECT.      II. 

ATTRACTIONS    IN    SOLUTION. 

Tab.  I.  Aids,  Alcalis,  and  Earths.   Plate  II. 

Tins  table  confids  of  twelve  columns,  the 
fird:  fcven  of  which  comprehend  twenty  dif- 
tin6l  acids  :  that  called /ct/^////;;,  which  occupies 
the  twenty-third  column  in  Bergman's  table,  is 
here  omitted,  becaufe  it  is  now  difcovered  to  be 
the  fame  as  the  phofphoric  acid. 

The  firfl  general  obfervation  that  occurs,  on  the 
infpe^ion  of  this   table,    is   that,    contrary  to  a 

former 
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former  axiom  in  chemiftry,  all  acids,  except  that 
oi  P ruffian  blue,  prefer  earths  to  alkalis.  There 
are  who  contend,  that  the  nitrous  and  marine 
acids  prefer  cauftic  alkali  to  ponderous  earthy  but 
this  opinion  has  not  been  adopted. 

From  a  curfory  view  of  thefe  feven  columns  of 
acids  we  alfo  learn^  that  metallijc  fubftances  may 
be  precipitated  from  their  folution  in  acids  by 
any  foluble  earth  or  alkali  -,  that  all  acids  prefer 
other  earths  and  alkalis  to  clay  j  and  fixed  to  vo- 
latile alkali. 

In  the  firft  column,  metallic  fubftances  follow 
the  alkalis  and  earths,  according  to  their  refpec- 
tive  powers  of  attradion.  Bergman  has  thought 
fit  to  exclude  them,  and  to  fubiiitute  their  calces, 
becaufe  thefe  only  are  diffblved  in  acids,  obferv- 
ing,  at  the  fame  time,  that  acids  do  not  diflblve 
one  metallic  calx  in  preference  to  another.  In 
this  view,  a  fingle  fymbol  of  metallic  calx,  at  the 
bottom  of  each  column,  would  have  been  fuffici- 
ent ;  but  the  fubjedts  of  chemical  attradion  are 
not  the  calces  of  metals,  but  the  metals  them- 
felves,  which  are  generally  felecled  by  acids  in 
the  order  in  which  they  are  difpofed  in  the  firft 
column.  The  metallic  fymbols  are  not  repeated 
in  the  other  fix  columns  of  acids,  becaufe  their 
order  of  attra6lion  to  all  acids  is  the  fame.  The 
dot  in  the  centre  of  a  fquare,  fignifies  the  repeti- 
tion of  the  fymbol  of  the  preceding  column,  in  the 
fame  horizontal  line. 

I  have 
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I  have  admitted  butone  fymbol  of  fixed  alkali; 
Bergman  dillinguiflie?  the  vegetable  from  the  mi- 
neral, 1  think  unnecefTarily ;  becaufe  the  latter  is 
univerfally  precipitated  by  the  former  in  acid  fo- 
lutions.     1  his  may  be  eafily  remembered. 

That  thefe  tables  may  be  perfedly  compre- 
hended, it  is  necelTary  to  obferve,  that  the  hori- 
zontal black  lines,  which  divide  one  fymbol  from 
another,  indicate  a  degree  of  certainty  in  the  order 
of  attra6lion,  an4  that  where  the  lines  are  omit- 
ted, the  refpedlive  powers  of  attraflion  are  not 
fufBciently  eftabiidied  by  experiment.  Thefe 
horizontal  lines  cpnftitute  the  only  difference  be-* 
Cween  the  fixth  and  feventh  column. 

In  former  tables  of  affinity,  particularly  in  that 
of  Gellert,  phlogifton  ocgupies  the  firft  place  in 
all  the  columns  qf  acid$,  and  indeed  there  are 
niany  experiments  in  chemiftry  which  feem  to 
authorize  this  arrangement,  Neverthelefs,  Berg- 
man affigns  to  it  the  very  lafl  place  in  the  humid 
way ;  becaufe  phlogifton  is  incapable  of  decom- 
pofing  neutral  or  metalliq  falts,  by  attrading  the 
acid,  and  becaufe  acids  do  not  combine  with  the 
phlogifton  of  charcoal  without  a  certain  degree  of 
heat.  Metals,  it  is  true,  yield  to  acids  as  much 
of  their  phlogifton  as  is  necefTary  to  render  them 
iblubie.  This  he  alfo  afcribes  to  the  heat  excited 
by  the  folution.  If  it  be  true  that  t!ie  attraflion 
between  acids  and  phlogifton  be  the  weakefl, 
-  iyjphury  which  is  a  combination  of  vitriolic  acid 
"  with 
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with  phlogifton,  might  be  decompofed  by  any  of 
the  intermediate  fubftances  in  our  firfl  column. 
This  is  by  no  means  the  cafe. 

In  the  firft  column,  the  fymbol  of  volatile  al- 
kali is  placed  below  abforbent  earths  :  in  former 
tables  of  attradion  it  flood  above  them.  Their 
attraction  to  the  vitriolic,  the  nitrous,  and  the 
marine  acids,  is  indeed  fo  nearly  equal,  that  the 
fmalleft  variation  in  circumilances  Vv'ill  caufe  either 
to  precipitate  the  other  It  is,  however,  certainly 
true,  that  if  a  folution  of  fal-ammoniac  with 
cauftic  magnefia,  be  kept  in  a  clofe  phial  for  a 
few  days,  a  fmell  of  volatile  alkali  will  be  very 
perceptible:  the  alkali,  therefore,  muft  in  part 
have  given  place  to  the  abforbent  earth. 

Clay,  the  fign  of  which  is  placed  above  the 
metals,  has  no  jufl  title  to  this  pre-eminence, 
their  powers  of  attradion  being  equal.  The 
pureft  clay,  which  is  generally  ufed  in  chemical 
experiments,  is  that  earth  which  is  the  bafis  of 
alum.  After  its  feparation  from  the  vitriolic 
acid,  it  muft  be  digefted  for  a  confiderable 
time  in  alkaline  water,  and  then  well  wafh^d. 

Water,  in  the  columns  of  aciJs,  is  placed  be- 
low the  metals,  becaufe,  though  it  diifolves  vi- 
triols, it  reftores  them  unaltered.  If  its  attrac- 
tion to  acids  were  fuperior  to  that  of  metals,  vi-* 
triols  would  be  decompofed  in  the  folution. 

The  eighth  column,  in  this  table,  includes  the 
three  alkalis,  which  in  Bergman's  table  of  attrac- 
tions 


142  ATTRACTION. 

tions  dcciipy  columns  26,  27^  arid  28.  This  wat 
Ctrtsiinly  a  needlefs  repetition  of  figns,  as  the 
arrangement  of  one  is  the  fame  with  the  othet 
two. 

Columns  ji,  io,  ir,  12,  13,  are  the  fame  as 
Bergman's  29th,  30th,  31ft,  ^idy  and  33d/ 
They  comprehend  the  fiv^  earths,  which  require 
feparate  columns,  becaufe  they  differ  from  each 
other  in  their  powers  of  attraction. 

Flintj  which  (lands  at  the  head  of  the  i3tli 
c:olumn,  hath,  till  lately,  been  thought  infoluble 
in  any  acid  ;  but  we  are  now  convinced  by  ex- 
periment, that  fluor  acid,  evaporated  Hy  heat^  ex- 
tradls  flint  from  glafs  vefTels  and  diffolves  it. 
Cauflic  fixed  alkali  will  difTolve  powdered  flinty 
even  in  the  moift  way^ 


SECT.     IIL 

Table  II,     InflammaUes,     Plate  IIL 

THIS  table^  confifling  of  eight  columns, 
comprehends  water  and  inflammable  fub- 
fkances.  The  firfl:  column  requires  explanation. 
In  Geofiroy's  table,  fpirit  of  v^ine  occupies  the 
firft  place,  which  is  followed  by  neutral  falts 
without  diftinftion*     But  though  fpirit  of  wine 

pre 
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prefers  water  to  alkalis,  as  appears  from  the  fifth 
column  of  this  table,  yet  water  prefers  fixed  al- 
kali to  fpirit  of  wine,  which  it  will  dephlegmate. 
Whether  volatile  alkali  has  the  fame  power,  is 
doubtful. 

In  Bergman's  table,  the  column  of  water  \% 
fucceeded  by  that  of  vital  air,  in  which  column 
we  find  fblogijlon  only.  This  column  o(  vital air^ 
I  have  entirely  omitted,  until  we  are  better  ac» 
quainted  wich  its  attradions. 

In  the  fecond  column  of  this  table,  the  nitrous 
acid  precedes  the  vitriolic,  becaufe  it  will  decom- 
pofe  fulphur  with  the  afliftance  of  a  moderate  de- 
gj-ee  of  heat  ^  and  the  three  acids  are  placed 
above  the  metals;  becaufe,>  in  diffolving  thefc, 
they  take  from  them  a  part  of  their  phlogiilon. 
It  is  well  known  to  chemifts,  that  gold,  dilTolved 
in  aqua  regia,  m^y  be  precipitated  by  the  addition 
of  any  other  metal :  hence  it  v/as  naturally  con- 
cluded, that  the  attraction  between  gold  and 
aqua  regia  was  the  weakeft.  But  the  real  caufe  of 
this  precipitation,  is  the  fuperior  attraction  be- 
tween the  calx  of  gold  and  phlogifton,  which, 
therefore,  quits  the  inferior  to  unite  v/ith  the  fu- 
perior metal.  Hence  the  former  arrangement  of 
metallic  fubftances  is  here  revcrfed.  In  this  co- 
lumn, the  calcesy  and  not  the  metals  them.-. 
felves,  are  properly  fjgnified  by  their  refpeftive 
fymbols. 

In 


144  A  T  T  R  A  e  T  I  O  N. 

In  Bergman's  table,  after  the  column  of  phld- 
gifton,  follows  that  oi  the  matter  of  heat ;  but  as  t 
confider  heat  to  be  a  mere  quality  of  fire,  and  as 
the  experiments  which  fupport  this  column  appear 
to  me  iniufficient,  I  chufe  to  omit  it,  until  this 
matter  of  heat  fhall  be  better  eftabliflied. 

In  the  third  column  of  this  table,  the  arrange* 
ment  differs  materially  from  former  tables  of  at- 
tradlion,  in  fome  of  which  fixed  alkali  occupies 
the  firft  place,  in  others  iron.  This  new  difpofi- 
tion  is  probably  right  5  but  the  experiments  on 
which  it  is  founded  are  not  pcffedlly  conclufive. 
This  is  alfo  true  of  col.  4. 

Col.  5.  Water  occupies  the  firft  place  in  this 
colunrin,  becaufe  it  feparates  aether  from  fpirit 
of  wine  in  fome  degree.  Whether  pure  alkalis, 
or  hepar  Jul'phmis  fhould  be  uppermoft,  is  not 
quite  certain.  Sulphur  obtains  a  place  in  this 
column,  becaufe,  in  a  volatile  ftat^j  it  is  foluble  La 
■vinous  fpirit. 

The  remaining  three  columns  are  not  yet  eon^ 
firmed  by  experinnent4 
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SECT.     IV. 
Tabl^  III.  Metallic  Suhjian'ces.  Plate  IV. 

jf^OL.  I.  Gold  hath  generally  been  fuppofed 
^"^  incapable  of  folution,  except  in  aqua  regi&s 
which  is  a  ndixture  of  nitrous  arid  marine  acid  ; 
but  there  is  now  no  doubt  that  it  may  alfo  be  dif- 
folved  in  dephlogiflicated  marine,  and  in  nitrous 
acid.  The  other  acids  are  placed  here,  becaufe 
the  calx  of  gold  is  foluble  in  them  after  precipi- 
tation from  thpfe  above  mentioned.  Alkalis  are 
fuppofed  to  diflblve  gold  ih  fome  degree,  becaufe, 
when  they  are  added  to  a  folution  of  this  metal 
beyond  the  point  of  faturation,  the  folution  re- 
tains a  yellow  colour.  JEther  is  placed  at  the 
head  of  the  column^  becaufe  it  certainly  takes 
gold  from  all  the  acids. 

Col.  2.  Platina  differs  from  gold  only  in  being, 
in  the  (late  of  a  precipitate,  foluble  iil  a  greater 
Variety  of  acids. 

The  other  columns  in  this  table  require  no 
particular  explanation  ;  but  it  is  necefiary  to  ob- 
fcrve,  that  the  feries  of  the  feveral  acids  is  by  no 
means  pofitive,  and  that  many  experiments  are 
yet  wanting  to  conftitute  a  complete  table  of  che- 
mical attradlions,  in  the  mcift  or  hunid  way,  as  ic 
is  generally  called  j  or  in/olulicn,  as  i  rather  chufe 
to  call  it. 

L  SECT. 
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Table' IV,    JttraSfions  in  Fiifion.    Plate  V. 

^TpHIS  table  of  actra6lions,  in  the  dry  way^  as  k 
is  ufually  called,  Iiath  been  hitherto  Tub- 
joined  to  that  in  Jolution\  but  as  I  have  confider-' 
ably  reduced  the  number  of  columns^  an  entire 
reparation  becomes  neceffary. 

in  col.  I.  comprehending  vitriolic,  nitrous,  and 
marine  acids,  phlogifion  occupies  the  firft  place, 
becaufe,  with  a  fufficient  degree  of  heat,  neutral 
falts,  compofed  of  thefe  acids,  are  deprived  of  their 
acid  principle  by  charcoal. 

CoL  2.  The  fix  acids  at  the  head  of  this  co- 
lumn, according  to  Bergman,  polTefs  the  fame 
powers  of  attraction  ;  but  this  arrangement  wants 
confirmation  by  experiment.  The  fame  may  be 
obferved  with  regard  to  columns  three  and  four. 
Bergman's  conjedlures  are  founded  on  probabili- 
ty 5  but  we  mufl:  not  forget  that  i\\tY  are  only 
conje&ures. 

CoL  5.  Here  the  acids  of  phofphorus,  borax, 
and  arfenic,  are  fuperior  to  other  acids  on  account 
of  their  fixity.  As  to  the  earths,  the  gradation 
5s  not  determined.  I  have  made  no  diilin6lioa 
between  the  vegetable,  mineral,  and  volatile  al- 
kali, becaufe  their  powers  of  attradion  are  the 

fame. 

In 
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th  'col,  7,  ^xed  alkali  occupies  the  firft  place, 
becaufe  flint  is  moft  readily  fufed  by  that  fait. 

In  coL  8,  the  calx  of  platina  (lands  firft,  be- 
caufe it  is  moft  difficult  of  calcination,  and  con- 
fequently  adheres  moft  obftinately  to  its  phlo- 
gifton.  The  acid  of  arfenic  precedes  the  calx  of 
filver,  becaufe,  in  fufion,  it  difiblves,  and  confe- 
quently  dephldgifticatesj  a  part  of  that  metal. 

Col.  9,  Fixed  alkali  is  doubtlefs  entitled  to  the 
firft  place  in  this  column,  as  it  readily  unites 
with  fulphur,  forming  what  is  CdWtd /aline  hep ar^ 
Gold,  platina,  and  zinc  are  omitted,  becaufe  icre- 
fufes  to  unite  with  them. 

In  col.  10,  manganefe  ftands  firft^  but  its  title 
to  this  pre-eminence  is  not  clear;  the  proper 
places  of  gold,  antimony,  mercury,  and  arfenic^ 
are  alfo  not  pofitively  determined. 

CoL  11—15.  Concerning  thefe  fifteen  columns 
of  metallic  fubftances,  it  is  neceflary  to  obferve, 
that  the  difpofition  reftS;^  very  frequently,  on  pro- 
bability, and  that  much  is  left  for  future  experi- 
ments to  determine. 
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SINGLE    ATTRACT! O  N  E 

iOHEMICAL  attradions  are  tingle  or  double. 
^^  When  a  body  compofed  of  two  principles  is 
decompofed  by  a  fimple  fubftance  uniting  with 
one  of  thefe  principles,  and  thereby  fornning  one 
new  compound,  it  is  efFeded  by.  Jingk  attraction. 
If  two  compound  bodies,  each  of  two  prin- 
ciples, be  mutually  decompofed  by  an  exchange 
of  principles,  it  is  the  refult  of  doui^le  attra6lion<, 
In  fome  examples  of  double  attraction,  two  nev/ 
compounds  will  be  produced ;  in  others,  but  one^ 
the  two  remaining  principles  not  unitin^'t^boc 

biO^  si' 

Decompofjion  and  Comhination  hy  Single  jftfMk'iUfti 

If,  to  a  folution  of  Epfom  fait,  in  water,  we 
add  cauftic  fixed  alkali,  the  magnefia,  which  in 
the  Epfom  fait  was  united  with  vitriolic  acidy 
will  fall  to  the  bottom  of  the  vefiel,  and  the  neu- 
tral fait,  C2i\\^dvitriolated tartar y  formed  by  a  com- 
bination of  the  vitriolic  acid  with  the  alkali,  will 
be  diflblved  in  the  water.  The  vitriolic  acid 
parts  with  magnefia,  becaufe  it  has  a  preferable 
attradlion  to  alkalis.^     See  Flate  ¥L  Fig*  i,, ,  ., 


A  T  T  R  A  C  T  I  O  N.  149 

In  this  fcheme,  the  chemical  fymbol  of  water 
in  the  centre,  lliews  that  the  folution  is  made  in 
that  fluid.  The  two  fymbols  within  the  perpen- 
dicular bracket,  denote  the  two  principles  which 
compofe  Epfom  fait ;  that  which  is  on  the  right 
hand,  under  the  horizontal  bracket,  is  the  fymbol 
of  fixed  alkali.  The  half-bracket  under  mag* 
nefia,  having  one  point  turned  downwards,  fhews 
that  magnefia  is  precipitated  j  and  the  central 
points  of  the  horizontal  bracket  turning  up- 
wards, indicate  the  folution  of  vitriolated  tartar  in 
the  water, 

Vitriolated  Tartar  and  Ponderous  Earth. 

If  to  a  folution  of  vitriolated  tartar,  in  water, 
ponderous  earth  be  added,  the  earth  uniting  with 
the  acid  will  fall  to  the  bottom  in  the  form  of 
ponderous  fpar,  and  the  vegetable  alkali  will  re- 
main diffblved.     See  Plate  Yl,  Fig.  2. 

In  this  figure  the  two  component  principles, 
as  in  the  former,  are  placed  above  each  other 
within  the  perpendicular  bracket,  and  the  pon- 
derous earth  on  the  right  hand,  within  the  lower, 
horizontal  bracket.  The  central  points  of  that 
bracket  turning  downwards,  indicate  the  precipi- 
tation of  ponderous  fpar,  formed  by  the  union  of 
vitriolic  acid  and  ponderous  earth ;  and  the  point 
of  the  upper  horizontal  bracket  turning  upwards, 
(kcws  that  the  a]kali>  which,   in  the  vitriolated 

L  3  tartar, 
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tartar,  was  combined  with  the  vitriolic  acid,  jpe- 
mains  diiTolved, 

Green  Vitriol  and  Lime. 

If,  to  a  folution  of  green  vitriol  in  water,  calt 
careous  earih,  deprived  of  its  fixed  air  by  burnings, 
be  added,  the  vitriolic  acid,  quitting  the  iron 
and  uniting  with  the  lime,  will  form  gypfum^ 
which,  together  with  the  calx  of  iron,  will  fall  to 
the  bottom.     See  PlateYl.  Fig.  3. 

In  this  figure  the  lime  is  feer^  on  the  right  hand 
oppofite  the  acid  with  which  it  unites,  and  both 
precipitations  are  indicated  by  th^  whole  and  half- 
bracket  turning  downwards. 

Gyffum  and  Acid  of  Sugar. 

If,  to  water,  containing  lime  combined  with 
vitriolic  acid,  the  fmaileft  quantity  of  the  acid  of 
fugar  be  added,  it  will  inftantly  unite  with  the 
lime,  and  fall  to  the  bottom,  the  vicjiolic  acid 
being    diluted    in    the   water.       See    Plate  VI.. 

Fig.  4.  .      ^  . 

In  this  figure,  the  acid  of  fugar  fliands  alone  on 

the  right  hand,  oppofite  the  lime  Vv'irh  which  it 

unites,  and  the  precipitation  is  indicated  by  the 

middle  points  of  the  bracket  turning  downv/ards. 

The  folution  of  the  vitriolic  acid  is  known  by  the 

point  of  the  half  bracket  turning  upv/ards. 

Sal^ 
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Sal' ammoniac  and  Quicklime, 

If  fal-ammoniaCj  which  is  a  combination  of 
volatile  alkali  with  marine  acid,  b^e  diffolvcd  in 
water,  and  diftillcd  with, quicklime  in  a  retorc, 
the  alkali,  quitting  its  bafis,  will  pafs  over  into 
the  receiver,  and  the  marine  acid,  uniting  with 
the  lime  wilt  remain.  See  PJa^e  VI.  Fig  5,  This 
procefs  is  eafily  underftood  from  the  foregoing 
example, 

GoU  and  Silver  with  Sulphur* 

If  gold,  alloyed  with  filver^  be  fufed  in  a  efu- 
cible  with  fulphur,  the  fulphur  will  unite  with  the 
filver,  and  leave  the  gold  pure.  See  Plate  YI, 
Fig.  6. 

In  this,  as  in  the  lad  example,  the  fymbol  of 
heat  in  the  centre  of  the  figure  indicates  the  dry 
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DOUBLE    ATTRACTION. 

Epfom  Salt  and  Salt  of  T^artar. 

TF,  to  a  folution  of  Epfom  fait  in  water,  we  add 
'    a  folution  of  fait  of  tartar,  which  is  a  combi- 

L  4  nation 
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nation  of  pure  vegetable  fixed  alkali  with  calca- 
reous gas,  the  gas  uniting  with  the  pure  earth  of 
magnefia,  falls  to  the  bottom,  and  the  pure  al- 
kali combining  with  the  vitriolic  acid,  and  form- 
ing vitriol atea  tarcar,  remains  diffolved.  See 
Plate  YL  Fig,  7-  ' 

In  this  figure,  the  vitriolic  acid  and  the  mag- 
nefia are  Teen  within  the  bracket  on  the  left- hand  j 
the  fixed  alkali  and  the  fixed  air  within  that  on  the 
right,  the  two  fubrrances  which  unite  in  the  foki- 
tion  facing  each  other.  The  middle  points  of  the 
lower  horizontal  bracket  turning  downward,  in- 
dicate the  precipitation  of  magnefia  alba,  and 
thofe  of  the  upper  horizontal  bracket  pointing 
upwards,  fliew  us,  that  vicfiolated  tartar  remains 
diffolved  in  the  water. 

Vitriolated,  Tarlary   and  muriated^  Lim^,    commonly 
called  Sea  Salt  with  an  Earthy  bafts. 

If  thefe  two  falts  be  difiblved  in  water,  a  double 
decompofition  and  combination  will  refult.  The 
vitriolic  acidwillquit  the  vegetable  alkali  to  unite 
with  the  lime,  and  the  vegetable  alkali  will  unite 
with  the  marine  acid. 

How  can  this  pofTibly  happen  I — for  we  fee,  by 
the  table  of  attra6tions,  that  the  vitriolic  acid 
prefers  alkali  to  lime,  and  that  vegetable  alkali 
prefers  vitriolic  acid  to  every  other  fubftanc^^ 
Very  triie;  but  we  alfo  learn,  from  the  fame  tabie 

'  •  ■      of 
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of  attradlions,  that  marine  acid  prefers  vegetable 
alkali  to  the  lime  with  which  it  is  united,  ancj 
that  linne  prefers  vitriolic  to  marine  acid  :  fo  that, 
though  the  union  between  vitriolic  acid  and  ve- 
getable alkali  cannot  be  broken  by  marine  acid 
or  lime  alone,  yet  both  pulling  at  the  fame  time^ 
one  at  the  acid,  the  other  at  the  alkali,  efFecl  the 
decompofition,  and  are  themfelves  feparated  in 
the  conflid.  In  other  words,  the  fungi  of  the  at- 
tradions  which  unite  the  principles  in  the  two 
>/^ic;  conipounds,  is  greater  than  the  fum  of  the 
attra(fli6ns  by  which  the  principles  in  the  c/<^  were 
held  together.     See  P/^/^  VI.  Fig  8. 

In  this  figure,  the  gypfum  precipitates,  and 
the  digejlive  fait  of  Sylvius  is  diflblved  in  the  wa- 
ter. Examples  of  this  kind  frequently  occur  ia 
chemiftry. 

Hitherto  we  have  proceeded  on  general  prifn- 
ciples,  and  thefe  principles  may  be  fafely  admit- 
ted, begau;>  th^y  are  founded,  not  in  theory,  but 
on  the  firm  bafis  of  experiment.  Neverthelefs, 
we  rnufl:  not  forget  that,  in  chemiftry,  as  in  other 
fciences,'  general  dogmata  admit  of  fome  excep- 
tions ;  that,  in  making  experiments,  patience, 
perfeverence,  neatnefs,  and  a  ftrid  attention  to 
external  circumftances,  are  indifpenfibly  neceffa- 
ry ;  particularly  the  temperature  of  the  atmofpherc 
and  of  the  menftrua  employed. 

To  guard  againft  deception,  it  is  very  necef- 
fary  to  be  aware  of  double  attradions  where  fingle 

have 
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have  generally  been  fuppofed,  as  in  the  cafe  of 
one  nnetai  being  precipitated  by  another,  from  an 
acid  menllruum,  and  in  many  other  inftances. 

In  mixing  one  fait  with  the  folution  of  anqther, 
we  are  to  remember,  that  no  fign  of  decompofi- 
tion  may  appear,  though  it  fhonid  really  take 
place;  becaufe  the  new  compofition  may  be 
equally  foluble  in  the  fluid^  v/hich  therefore  re-? 
pnains  tranfparent* 

In  adding  one  fubilance  to  the  folution  of  ano-? 
ther,  we  mufl:  be  careful  not  to  draw  falfe  con- 
clufions  from  precipitations,  which  may  happen 
from  4  want  of  a  fufficient  quantity  of  water  tQ 
diffolve  both. 

It  is  alfo  necefiary  to  remember,  particularly  in 
fufion,  that  three,  or  even  four,  fubftances  will 
combine  fo  intimately  as  to  conftitute  an  appa- 
rently homogeneous  mafs.. 

In  experiments  made  v/ith  a  defign  to  deter- 
mine relative  powers  of  attraftion  in  folution,  it 
is  very  necefiary  to  remember,  that  neutral  falts 
admit  of  an  excefs  of  acid,  or  of  their  alkaline 
bafis  ;  and  that  this  excefs  hath  produced  pheno- 
mina  by  which  fome  expert  chemifts  have  been 
deceived. 
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CHAP.  XIV, 

THEORY  OF  CHEMICAL 
OPERATIONS. 

TH  E  primary  objeds  of  chemical  operations 
are  analyfis  and  pompofitioin.  Bodies  are 
analyfed,  or  decornpofed,  when  their  conftituent 
parts  are  feparated  from  each  other.  By  compo- 
fition,  not  only  the  conftituent  parts  of  natural 
bodies  are  reunited,  but  artificial  compounds  are 
formed. 

©/Fire,  and  its  life  in  Chemical  Operations  and 
Experiments, 

Fire  hath  already  been  confidered  as  a  phyfical 
clement.  As  an  inftrument  of  chcmiftry,  we  mtift 
recoiled,  that  it  is  the  caufe  of  all  fluidity  and 
volatility;  that  folidity,  fluidity,  and  volatility, 
depend  entirely  on  the  diftance,  or  proximity,  of 
the  component  parts  of  bodies,  and  that  their  ex- 
panfion  depends  on  the  quantity  of  fire  introduced 
and  interpofed.  It  is  alfo  neceflfary  to  remember, 
that  the  fluidity  of  water  and  of  metals,  in  fuficin, 
is  the  t:?itd:  of  the  fame  caufe,  and  that  their  differ- 
ent 
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ent  appearance  in  the  common  temperature  of  the 
atmofphere,  is  owing  to  their  requiring  a  greater 
or  lefs  quantity  of  fire  to  render  them  fluid. 

The  mod  fimple  means  of  decompofing  in^ 
flammable  bodies  by  fire,  is  by  combuftion^ 


SECT.     Ih 
C  O  M  B  y  s  T   I  O  N. 

^OMBUSTION  may  be  produced  by  the  ap^ 
^^  plication  of  another  body  already  burning ; 
by  converging  the  rays  of  the  fun  ;  by  ftriking 
two  hard  bodies  againft  each  other  j  by  mutual 
fridion  of  two  combuftible  bodies.  By  whst 
means  the  fire  is  produced  by  percuflion  and  by 
fridion,  is  not  eafily  demonftrated.  If  we  fup-^ 
pofe  it  to  be  the  efFed  of  motion  excited,  it  will 
prove  that  fire  is  not  a  diftin6b  fubftance;  that 
l^eat  is  not  a  quality  of  fire,  but  a  property  of-eve- 
ry  fpeciqs  of  matter,  when  agitated  to  a  certain 
degree.  This  hypothecs  is  inadmifTible.  It 
feems  more  rational  to  believe,  that  the  fridion 
increafes  the  power  of  focal  attradHon  of  the  parts 
in  contaft,  and  that  the  fluduating  and  fpecific 
fire  is  thus  concentrated,  and  converged  to  a  poi^ic 
fufficienUA  produce  ignition. 

Be 
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Be  the  caufe  what  it  may^  the  effed  is  certain. 
'The  principle  of  inflammability  c^W^ 6.  fhlogiftion, 
flies  off  together  with  every  other  volatile  part, 
and  thofe  which  are  fixed  remain  in  the  afhes  :  it 
is,  therefore,  to  obtain  the  fixed  pare  of  combuf- 
tible  bodies,  that  they  are  burnt. 

The  afhes  of  vegetable  fubftances  contain  fixed 
alkali,  which  being  foluble  in  water,  is  procured 
by  repeated  lixiviation  and  evaporation. 

Tar,  which  is  burnt  refin  or  turpentine,  is  alfo 
the  produce  of  combuftion.  It  exudes  from  the 
wood  of  firs  or  pines  fet  on  fire  for  that  purpofe, 
and  is  aftenvards  converted  into  pitch  by 
boiling. 

Charcoal  is  produced  by  partial  combuftion. 
When  the  fire  has  penetrated  the  combuflible 
body  fo  as  intirely  to  deflroy  its  texture,  ic  is  ex- 
tinguifhed  by  excluding  the  air.  The  phlogiftori 
being  thus  prevented  from  frying  off,  combines 
with  the  earthy  principle,  and  becomes  fixed. 
Tinder  is  a  fpecies  of  charcoal. 

Soot  is  another  produdl  of  combuftion.  It  rifes 
in  the  form  of  fmoke,  and  being  condenfed  by  the 
firfl  cool  body  it  touches,  fixes  on  the  internal 
fiirface  of  chimrteys.  Smoke  confifts  of  parts 
capable  of  being  volatilized  by  phlogifton  and 
fome  fixed  matter,  earned  U[>,  as  it  were,  againfi: 
its  inclination  ;  all  which  ha^e  efcaped  inflam- 
mation for  want  of  a  fufiicicnt  degree  of  heat  im- 
mediately applied  :  thercfort;  flame,  fmoke,  and 

foot. 
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foot,  confidof  the  fame  matter  in  different  ftates^ 
Soot  being  analyfed,  is  found  to  be  a  compofition 
of  water,  volatile  alkali,  a  black  oil,  and  a  large 
proportion  of  coal^  which  being  burnt  in  the  air;, 
yields  fome  fixed  alkali.  From  fome  kinds  of 
foot,  fal ammoniac  may  be  fublimed. 

The  theory  of  combuflion  is  not  well  under-* 
flood.  It  is  indeed  a  very  common,  but,  to  a 
philofopher,  a  very  amazing  phenomenon.  We 
know,  by  experience,  that  the  moft  combiiftiblc 
bodies  will  not  burn  unlefs  in  contaft  with  the 
air.  We  alfo  know  that  the  atmofphere  is  an 
heterogenious  mixture  of  volatile  matter,  diflbl- 
ved  or  fufpended  in  a  variety  of  eiadic  fluids^  pof- 
feffjng  different  properties  V  the  chief  of  thefe  are 
pure  air,  corrupted  or  phlogifticated  air,  and  aerial 
acid  or  calcareous  gas.  Now  the  firfl  of  thcie^ 
which  generally  exifls  in  the  proportion  of  one 
third  of  the  whole,  is  the  only  fpecies  of  air  cap- 
able of  promoting  or  fufbaining  combuftion,  and 
without  which  inflammable  fubdances  ceafe  to 
burn. 

Flame  is  generally  confidered  as  fmoke  in  a 
ftate  of  ignition.  The  {^d:  of  antiphlogiflic  phi- 
lofophers  fay,  that  pure  air  contains  a  large  pro'^ 
portion  of  the  matter  of  heat  or  of  light,  which 
light  is  fet  at  liberty  in  confequence  of  the  oxy- 
ginous  or  acid  principle  of  the  pure  air,  uniting 
with  the  combuftible  body  :  fiamcj  therefore,  is 

light 
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light  feparated  from  the  acid  principle  of  pure 
air. 

We  learn,  from  a  variety  of  experiments,  that 
flame  exifts  only  for  a  (liort  fpace  of  time  in  con- 
fined air.  Philofophers  formerly  accounted  for 
this  phenomenon,  by  faying  that  the  elafticity  of 
the  air  within  the  vefTel,  v/as  deflroyed.  Later 
experiments  have  refuted  this  conclufion.  We 
are  now  of  opinion,  that  the  candle  goes  out  be- 
caufe  the  air  is  faturated  with  phlogiftonj  and  con- 
fequently  can  take  no  more  from  the  taper,  which 
therefore  ceafes  to  burn.  This  dodrin^  is  power- 
fully fupported  by  the  experiment  of  a  candle 
burning  with  a  much  more  vivid  flame  when  con- 
fined in  pure  air. 

From  thefe  data  we  conclude,  that  pure  air  fa- 
cilitates, promotes,  or  produces  combuftion  in 
confequence  of  its  attraction  to  phlogifton,  which 
preferring  this  pure  air  to  the  matter  with  which 
it  was  combined  in  the  inflammable  body,  necef- 
firily  flies  off,  -and  unites  with  the  air. 

'Such  is  our  prefenc  apparently  rational  theory 
of  combuftion.  It  is  not,  however,  without  its 
difficulties.  If,  as  we  have  fuppofed,  combuftion 
be  the  efFe6t  of  a  fudden  combination  gf  pure  air 
with  phlogillon,  in  confequence  of  a  powerful  at- 
tradion  between  them.,  why  does  not  the  pure  air 
in  the  atmofphere  fnatch  phlogillon  from  the 
phlogifticated  air  that  is  conftantly  prefcnt  and  in 

con- 
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contafl  with  it.     But  let  us  fuppofe  phlogifton  ft> 
be  a  compound  body,   confiding  of  pure  fire  and 
an  acid  J    and   that   the  attradion  which  is  the 
caufeof  combuftion,  is  not  between  pure  air  and 
phiogiftoh,  but  between  pure  aif  gnd  pure  fire. 
Fhiogifton,  which  is  fire  fiKed  by  an  acid,  becomes 
fluid  by  ignition,  and  is  thus  in  a  proper  itate  for 
decompofition,  by  the  attradion  of  an  adventitious 
fubfbancc  |o  one.of  its  prir^ciples.     This  adventi- 
tious fubftance  is  vital  or  pure  air^  and  the  new 
compound  formed  by  this  union  is  water.     No 
wonder,  therefore,  that  phlogifton  cannot  be  re- 
tained or  recovered  after  inflammation  :  it  is  to- 
tally deftroyed,  and  its  conftituent  parts,  in  com- 
bination with  other  fubHances,  acquire  other  pro- 
perties.    The  fire  we  have  thus  difpofed  of;  but 
what  becomes  of  the  acid  ?     If  it  be  the  aerial 
acid,  it  mixes  in  the  atmofphere  wh^re  it  is  gene« 
rally  found  in  a  fmail  proportion,  or  uniting  with, 
and  fuperfaturating  a  part  of  the  undecompofed 
phlogifton  which  efcapes  from  the  burning  body, 
it  forms  the  phlogifticated  air  that  conftitutes  fo 
confiderabk  a  part  of  the  acmofphere.     Gr  let  us 
rathel*  fuppofe,  that  the  acid  principle  of  the  now 
decompofed  phlogifton,   uniting  with  a  certain 
praportion  of  pure  air,   conditutes  aerial   acid, 
which,  combined  with  phlogifton,  forms  phlo- 
gifticated air*     This  acid  of  phlogifton,  may  pof- 
fibly  be  the  only  primeval  acid,   and  the  acid 
principle  of  all  the  reft. 

SECT. 
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SECT.     III. 
FERMENTATION. 

T  NOW  proceed  to  the  confideration  of  this 
fubject,  becaufe,  like  com bu (lion,  as  a  chemi- 
cal procefs,  it  is  fimplej  but  particularly  becaufe 
it  is  intimately  conneded  with  the  theory  fkctch- 
ed  in  the  foregoing  article.  If  we  fail  in  our  at- 
tempt to  explain  the  myftery  of  fermentation,  it 
will  excite  no  wonder,  as  the  ableil  chemiRs  hav« 
acknowledged  it  to  be  incomprehenfible. 

Fermentation  is  generally  divided  into  three 
diftindt  fpecies,  viz  vinousy  acetousi  ^nd  putrifaC" 
the.  They  are>  in  fa6i:,  gradations  of  the  fame 
procefs.  The  firft  produd  of  fermentation  is  the 
inflammable  fluid  called  ardent  fpirit,  or  fpiril  of 
wine\  and  the  fpirit,  when  .feparated  from  the 
water  with  which  it  is  mixed,  is  the  fame,  whe- 
ther obtained  from  beer,  cyder^  wine,  brandy, 
rum,  &c. 

That  we  may  invefl:igate  this  intricate  procefs 
with  as  much  precifion  as  our  prefent  chemical 
knowledge  will  admit,  let  us  firfl  confider,  what 
are  the  fubjeds  of  fermentation,  and  by  what 
means  it  is  excited.  It  were  bcfl:  to  confine 
ourfelves,  at  prefent,  to  vinous  fermentation 
only. 

M  To 
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To  vinous  fermentation,  fluidity  is  efiential ; 
and  the  only  fluid  capable  of  this  procefs  is  wa- 
ter. The  operations  requifice,  are  exprelTion  of 
the  juice  from  ripe  fruits,  a  very  large  proportion 
of  which  juice  is  water;  or  infufion  of  grain,  dried 
in  a  fl:ate  of  incipient  vegetation  5  or  folution  of 
molafles,  honey,  or  fugar,  in  water.  Thefe  vari- 
ous operations  excite  the  fame  vinous  fermenta^ 
tion,  and  tlie  refult  is,  as  I  have  before  obferved,. 
a  fpiritous  liquor,  from  which  the  fame  alkohol, 
or  fpirit  of  wine,  may  be  obtained  by  diftilla- 
tion. 

Now,  fmce  ripe  fruits,  malt,  and  fugar,  pro- 
duce the  fame  inflammable  fpirit,  there  is  pro- 
bably in  them  fome  foluble  matter  common  to 
them  all;  for  flmilar  effeds  can  only  be  produced 
by  fimilar  caufes.  The  exprefl!ed  juice  of  grapes, 
ihe  infufion  of  malt,  and  a  folution  or  decodion  of 
molaflcs,  or  of  fugar,  are  mucilaginous  and  fweet; 
but  vegetable  mucilage,  without  fweetnefs,  will 
not  produce  vinous  fermentation  :  therefore  fugar, 
or  the  faccharine  principle,  muft  neceffariiy  be  the 
caufe. 

Sugar  is  an  eflential  fait  which,  in  diftillation, 
yields  water,  an  acid,  an  oil,  and  earth.  The 
acid  may  be  feparated  by  boiling  fugar  with  nit-i 
JFOUS  acid,  which  defl:roys  the  oil,  by  feizing  its 
phlogifl:on.  Sugar,  therefore,  contains  ph]ogifl:onf 
and  a  peculiar  acid.  The  fame  acid  may  alfo  b^-^ 
obtained  from  fpirit  of  wine,     which  confi(ls,^ 

when 
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^hcn  highly  redified,  of  the  faccherine  acid,  phlo- 
gifton  and  a  little  water.  The  principles,  there- 
fore, or  conftituent  parts,  of  fugar  difToived  ia 
Water,  and  of  vinous  fpirit,  are  efTentially  the 
fanne :  confequently  the  extreme  difference  ia 
their  qualities  and  effedls,  mud  be  afcribed  either 
to  the  different  proportions  of  acid  and  phlogif- 
ton,  or  to  their  being  differently  involved  and 
connbined.  As  to  difference  of  modification, 
applied  to  principles,  I  do  not  underftand  it. 

I  deflagrated  half  an  ounce  of  loaf  fugar,  re- 
duced to  a  fine  pov/der,  in  a  red-hot  crucible, 
proje6ting  it  by  a  fingle  pinch  at  a  time.  It 
burnt  with  a  vivid  flame,  and  the  coal,  remaining 
at  the  bottom,  weighed  feven  grains.  This  char- 
coal, mixed  v/ith  14  grains  of  Glauber's  fait,  and 
the  fame  quantity  of  fixed  alkali,  I  expofed,  in  a 
crucible,  to  a  red  heat  for  a  (hort  time,  and  there- 
by produced  a  liver  of  fulphur,  which  1  diffolved 
in  water  and  filcred.  There  remained  on  the 
filtre,  five  grains  of  dephlogillicated  infoluble 
matter. 

Hence  it  is  evident,  that  fugar  and  fpirit  of 
wine  differ  but  little  in  point  of  inflammability, 
and  confequently  in  their  proportion  of  phlo- 
gifl:on. 

Neverthelefs,  fugar  diffolved  in  water,  mufi,  and 
wort,  differ  effentially  from  fpirit  of  wine,  or 
brandy,  or  rum,  or  ale,  in  the  v/ant  of  that  intox- 
icating quality  csi\hd  Jfrength,  which  it  is  the  bu-^ 
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fmefs  of  fermentation  to  eommunicate.  But  we 
have  Teen  that  this  intoxicating  fpirit  is  a  com- 
bination of  phlogifton  with  an  acid,  probably 
highly  redified,  attenuated,  and  evolved  from  the 
water,  mucilage,  and  earth,  with  which  it  wa& 
loaded  in  the  aqueous  folution.  Fermentation, 
therefore,  performs  this  partial  redification,  which 
is  afterwards  compleated  by  diftillation. 

From  Bergman's  table  we  learn,  that  the  de- 
gree of  fpecific  heat  of  brown  fugar  diflblved  in 
water,  and  that  of  fpirit  of  wine,  is  precifely  the 
fame,  viz.  1,086  -,  a  degree  exceeding  that  of  any 
other  fluid.  We  alfo  fee  that,  next  to  thefe,  wa- 
ter poflefTes  the  greateft  fpecific  heat,  and  (vine- 
gar excepted)  oils  the  lead.  Hence  it  is  evident, 
that  phlogifton  is  not  the  caufe  of  fpecific  heat. 
But  if  heat  be  a  quality  of  fire,  and  not  a  diilindfc 
fubftance,  we  muft  necefTarily  conclude,  that  fpe- 
cific  heat  depends  entirely  on  the  quantity  of 
fixed  fire  which  exifts  m  bodies  as  a  conftituenc 
part ;  and  that  fenfible  heat,  which  may  be  mea- 
fured  by  the  thermometer,  is  caufed  by  fire  in  the^ 
volatile  (late  in  which  it  pervades  all  bodies,  per- 
petually fluifluating,  and  tending  to  an  equili* 
brium. 

Let  us  now  return  to  the  objed  of  our  imme- 
diate Gonfideration..  To  excite  feFmentation, 
fugar  and  water  are  the  only  requifites.  The 
principles  of  fugar  are,  an  acid  and  phlogiilon ; 
thoie  of  water  are^  pure  air  and  pure  fire,  noS  phlo- 
gifton* 
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gifton.  The  moft  fingular  phenomenon  in  fer- 
mentation, is  the  extrication,  or  (according  to  the 
hypothefis  I  an:i  about  to  form)  the  generation  pf 
a  great  quantity  of  aerial  acid,  comnnonly  called 
fixed  air,  which  1  believe  to  confift  of  pure  acid 
and  pure  air.  My  reafons  for  this  belief  are  1 
becaufc  it  poffefTes  all  the  properties  of  an  acid, 
and  becaufe,  being  a  weak  acid,  it  is  probably  di- 
luted by  fome  other  fluid,  which,  for  very  ob- 
vious reafons,  can  neither  be  water  nor  phlo- 
gifton. 

But,  before  we  proceed  in  our  attempt  to  deve- 
lope  the  myftery  of  fermentation,  it  is  neceffary 
to  obferve,  that  the  contadl  of  the  atmofphere  is 
not  requifite,  confequently  the  decompofition  and 
combinations,  whatfoever  they  may  be,  are  in- 
trinfic. 

It  will  be  granted,  I  prefume,  that  the  produce 
of  fermentation,  viz.  fixed  air  and  vinous  fpirir, 
are  the  effedl  of  chemical  attra(flion . 

The  adtive  principles  in  fugar,  are  vegetable 
acid  and  phlogifton;  phlogifton  is  pure  acid  and 
pure  fire.     Water  is  pire  air  and  furefire. 

The  three  principles,  therefore,  which  are  in  a 
capacity  of  mutual  attraction,  are  acid,  air,  and 
fire.  The  pure  fire  uniting  with  the  acid  forms 
phlogifton,  which,  with  the  phlogiflon  already 
/prefent  in  fugar,  combined  with  a  large  propor- 
,tion  of  undecompofed  water  aad  an  acid,  confli- 
^utes  wine  or  beer;  whilft  another  portion  of  acid 
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in  combination  with  the  pufe  air  from  the  decom- 
pofed  part  of  the  water,  forms  aerial  acid,  which, 
iiaving  no  water  in  its  co  npofitionjj  rifes  froni  the 
furface,  and  gradually  mixes  with  the  atmofphere. 

That  water  is  decompofed  in  the  procefs  offer- 
mentation,  I  conclude,  becaufe  no  other  hypq- 
thefis  will  account  for  the  produflion  of  fo  large 
a  quantity  of  fixed  air,  and  the  progreflive  gene- 
ration of  barm,  which  confifts  principally  of  that 
serial  acid. 

That  phlogifton  is  a  combination  of  pure  fire 
with  an  acid,  feems  evident  from  the  converfion 
of  fpirit  of  wine  into  vegetable  acid  ;  which  can 
only  be  efi^eded,  by  decompofing  the  phlogifton 
of  which  it  principally  confifts ;  for  to  deprive 
fpirit  of  wine  of  its  entire  phlogifton,  would  be 
not  to  tranjmutey  but  to  annihilate  it;  ^nd  not  ari 
i^cid,  but  water  would  be  the  refult. 

As  to  the  poffibility  of  decompofing  water,  and 
that  fermentation  poffefiTes  this  p6wer,  they  feem 
evident  from  the  efifect. 

Many  more  arguments  might  be  adduced  in 
fupport  of  this  new  theory  of  fermentation  ;  but 
I  have  probably  faid  enough  to  excite  an  en- 
quiry that  may  poflibly  terminate  in  dernonftra- 
tion. 


SECT. 


SOLUTION.  1^7 


S  E  C  T.     IV. 

SOLUTION,  MIXTURE,  DIFFUSION,  SUS- 
PENSION, PRECIPITATION. 

1.    SOLUTION 

TS,  by  the  French  chemifts,  not  diftinguiflned 
■^  fronn  mixture.  The  Chemical  Dictionary, 
under  the  word  foluHon,  defines,  and  treats  of, 
mature  only.  By  folution  we  underftand  that 
diaphanous  union  of  a  folid  body  with  a  fluid, 
from  which  it  may  be  recovered,  in  its  original 
ftate,  by  fimple  evaporation  j  and  which  folution 
pofleflfes  the  properties  of  the  body  difiblved.  In 
folution,  no  third  fubftance  is  produced  by  the 
union,  nor  any  change  of  properties  in  the  folid 
body.  Salts  diffolved  jn  water  are  proper  ex- 
amples of  folution.  The  mod  rationaltheory  of 
this  procefs,  is  that  which  fuppofes  the  particles 
of  the  fait  to  lodge  in  the  interftices  between  the 
minute  globules  of  water ;  for,  upon  any  other 
hypothefis,  it  would  be  very  difficult  to  account 
for  the  bulk  of  the  water  not  being  increafed. 

Thefolvent,  or  menftruum,  is,  in  the  language 
of  chemiftry,  faid  to  be  faturated,  when,  upon  ad- 
ding more  of  the  matter  to  be  difiblved,  it  falls 
to  the  bottom  pf  the  veflel  after  repeated  agita- 
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tion.  But  water,  faturated  with  one  fait,  wil} 
yet  diflblve  a  fecond  and  a  third.  For  exannple  ; 
■when  faturated  with  concimon  fait,  it  will  take  up 
a  confiderable  quantity  of  nitre,  and,  after  that, 
fome  falamnnoniac.  On  the  hypothefis  above 
mentioned,  this  fad  may  be  illuftrated  by  a  cafk 
filled  with  bullets  j  into  which  a  quantity  of 
fmall  fhot  may  be  poured;  then  fand;  and,  final- 
ly, water;  without  increafing  the  bulk  of  the 
whole. 

Water  will  diffolve  a  greater  quantity  of  fsilt 
when  warnn  than  when  it  is  cold.  This  fa6l  nnay 
alfo  be  explained  by  our  prefcnt  hypothefis.  We 
know  that  fluids  are  expanded  by  heat ;  confe- 
quently  their  conllituent  particles  are  removed  to 
a  greater  diftance  from  each  other ;  and  confe- 
quently  there  is  more  room  for  the  infinuation  of 
the  particles  of  fait. 

But,  in  folution,  every  ^rop  of  the  fluid  con- 
tains  an  equal  quantity  of  the  diffolved  matter. 
A  mere  mechanical  interpofition  of  particles  will 
not  account  for  this.  If  it  were  mechanical,  the 
diffolving  particles  would  gravitate,  and  the  men- 
llruum  at  the  bottom  of  the  veffel  would  be  more 
impregnated  than  at  the  top.  There  mufl:,  there- 
fore, be  another  agent  capable  of  counterading 
gravitation.  This  agent  is  that  fpecies  of  attrac- 
tion called  ele5iive^  or  affintt]^  by  which  certair^ 
bodies  invariably  endeavour  to  unite.  Every 
particle  of  water  is,  in  fome  degree,  latisfied  with 

the 
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the  vicinity  of  the  fmalleft  particle  of  fait;  pon^ 
fequently  its  avidity,  or  attradlive  power,  is  lefs 
than  that  of  thofe  which  have  yet  no  p^articles  of 
fait  near  them  5  the  necefTary  confequence  of 
v;hich  mud  be  an  equal  diftribution  of  fait. 

In  folution,  a  certain  quantity  of  volatile  fire 
becomes  fixed,  and  confequently  cold  is  pro- 
duced. 

II.     M  I  X  T  IT  R  E 

Difi^ers  eflentially  from  folution,  in  producing 
a  tertium  quid^  that  is,  a  third  fubftance,  with  pro- 
perties totally  different  from  thofe  of  the  prin- 
ciples of  which  it  is  compofed.  The  celebrated 
chemifts  Baume  and  Macquer  tell  us,  on  the 
contrary,  that  chemical  compounds  retain  the 
properties  of  their  principles;  or,  that  the  property 
of  a  mixt  is  a  compound  of  the  properties  of  its 
principles.  The  contrary  of  this  is  fo  felf-evi- 
dent,  that  it  is  difficult  to  imagine  how  they  could 
adopt  fo  abfurd  an  opinion.  A  neutral  fait  com- 
pofed of  acid  and  alkali,  is  neither  acid  nor  alka- 
line in  any  degree,  if  it  be  not  fuperfaturated. 
Sulphur,  which  confifts  entirely  of  vitriolic 
acid,  combined  with  phlogifton,  is  as  elTentially 
different  from  that  acid  as  from  any  other  fub-. 
ftance  in  nature. 

The  combination  of  acids  with  alkalis,  with 
earths,  with  metals,  and  of  one  metal  with  ano- 
ther. 
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tker,  or  of  three  or  more  metals  by  fufion,  are  ex?. 
amples  of  chemical  mixture.  As  to  the  theory 
of  thefe  combinations^  they  are  evidently  the  ef- 
fed  of  an  inherent  power  of  attraction,  and  natu- 
ral propenfity  to  unite.  This  chemical  attradtion 
differs  from  that  power  by  which  all  particles  of 
matter  are  drav/n  towards  each  other  indifcrimi- 
nately  according  to  their  mafles,  and  by  which 
aggregate  bodies  were  formed. 

III.    D  I  F  F  U  S  I  O  N 

Implies  a  want  of  tranfparency.  Chalk  or  clay 
i*nixt  with  water,  will  fail  to  the  bottom  of  the 
vcffel,  or  may  be  feparated  by  filtration,  and  the 
water  wkich  paffes  the  fiitre  acquires  no  new  pro- 
perties from  the  diffufed  matter,  becaufe  chalk 
and  clay  are  not  foluble  in  water.  They  fall  to 
the  bottom,  becaufe  their  particles  are  fufficiently 
large  to  overcome  the  friction  which  endeavours 
to  impede  their  gravitation. 

IV.     S  U  S  P  E  N  S  I  O  N, 

Chemical  fufpeniion  differs  from  diffufion  in 
not  injuring  the  tranfparency  of  the  fluid,  and  in 
the  fufpended  matter  not  fubfiding,  nor  being  fe- 
parable  by  filtration.  It  differs  from  folution,  in 
the  matter  fufpended  being  naturally  infoluble  in 
the  fluid,  and  confequently  communicating  no 
tafl:e  or  other  property.  Minute  particles  of  va- 
rious 
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rious  earths  may  be  mechanically  fufpended  in 
TVi^ter.  They  are  too  minute  to  injure  the  tranf- 
parencyof  the  watery  and,  from  their  mjnutenefs, 
their  furface  is  fo  large,  in  proportion  to  their 
weight,  that  the  pfFecft  of  their  fuperior  fpecific 
gravity  is  countera6led  by  fridion  :  confequently 
they  reipain  fufpended. 

V.    PRECIPITATION 

Is  that  chemical  procefs  by  which  bodies  dif- 
folved,  mixed,  or  fufpended  in  a  fluid,  are  fepa-. 
rated  from  that  fluid,  and  made  to  gravitate  to 
the  bottom  of  the  yeflfel.  In  fimple  folution,  as 
of  fait  in  water,  this  may  be  efi^efted  either  by 
evaporating  part  of  the  water  by  heat,  or  by  ad- 
ding fpirit  of  wine.  In  the  firfl:  cafe,  the  fait  pre- 
cipitates for  want  of  a  fufficicnt  quantity  of  the 
menftruum  ;  in  the  fecond,  becaufe  the  water 
prefers  the  fpirit  to  the  fait,  which  therefore,  for 
the  fame  reafon,  falls  to  the  bottom. 

Precipitates  are  either  fimple  or  compound.  If 
to  the  folution  of  any  earth  or  metal  in  an  acid 
menftruum,  an  alkali  be  added,  the  earth  or 
metal  will  fall  down  ;  becaufe  the  attradion  be- 
tween the  acid  and  the  alkali  is  fuperior  to  that 
between  acids  and  earths,  or  metals.  This  is  a 
fimple  precipitate  :  or,  if  to  a  folution  of  Epfom 
fait  in  water,  we  pour  a  folution  of  fait  of  tartar, 
magnefia  alba>  the  bafis  of  Epfom  fait  will  be 
precipitated  ;    becaufe   the    vitriolic   acid   with 

which 
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^vhich  it  was  united,  prefers  the  alkali  to  the 
earth.  This  is  likewife  a  fimple  precipitate.  If, 
to  a  folution  of  Glauber's  fait  in  water,,  a  folu- 
tipn  of  filver  in  the  nitrous  acid  be  added,  a  vi- 
triol of  filver  will  be  precipitated  5  begaufe  the 
9.ttra6lion  between  filver  and  the  vitriolic  acid, 
added  to  that  between  the  nitrous  acid  and  fof, 
fil  alkali,  is  fufficient  to  effe6l  a  mutual  decom- 
pofition.  The  cubic  nitre  formed  by  the  union 
of  nitrous  acid  with  the  foffil  alkali,  remains  dif- 
folvecj.     This  is  a  compound  precipitate. 

Metals,  diflblved  in  acids,  may  be  precipitated 
by  other  metals.  For  example,  copper  difTolved 
in  the  vitriolic  acid  is  precipitated  by  iron,  in 
confequence  of  a  double  attra6tion  :  the  acid 
unites  with  the  calx  of  iron,  the  phlogifton  of 
which  revives  the  copper. 

Mercury,  diiTolved  in  the  nitrous,  is  precipita- 
ted by  the  marine  acid,  in  the  form  of  a,  white 
powder  ;  becaufe  that  metal  prefers  the  letter  of 
thefe  acids  to  the  former. 

Gold,  difTolved  in  aqua  regia^  is  precipitated  by 
stny  other  metal ;  not  becaufe  the  acid  prefers 
tkt^^  metals  to  gold,  but  becaufe  phlogifton  pre- 
fers the  calx  of  gold  to  that  of  any  other  metal. 

Thefe  examples  fufficiently  explain  the  th^eory 
of  precipitation. 

SECT, 
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EVAPORATION,  DISTILLATION,  SUB- 
LIMATION, CONCENTRATION,  RBC 
TIFICATION. 

'nr^HE  theory  of  thefe  feveral  operations  is  pre- 
•^  cifely  the  fame.  They  are  in  fad  the  fame 
chemical  procefs,  differently  applied  for  different 
purpofes.  Fire  renders  all  bodies,  that  are  cap- 
able of  evaporation,  volatile  :  the  particles  on 
their  furfaces  receding  from  each  other,  feparated 
beyond  the  fphere  of  mutual  attraction,  and  com- 
bined with  fire,  become  lighter  than  the  atmof» 
phere,  in  which  they  confequently  rife. 

I.    EVAPORATION. 

Water,  whilll  fluid,  and  in  conta6l  with  the 
atmofphere,  is  in  a  condant  (late  of  evaporation. 
That  which  takes  place  without  the  affiftance  of 
fire,  and  which  is  invifible,  is  rather  a  folution  of 
water  in  air.  Chemical  evaporation  is  the  effccl 
of  fire;  which,  by  its  power  of  univerfal  expan- 
fion,  converts  water  and  other  fluids  into  vapoun 
The  quantity  of  this  vapour  increafes  gradually 
from  the  time  when  the  water  becomes  fenfibly 
v/arm  to  the  moment  of  boiling,  and  then  rifes  in 
a  much  larger  proportion^  and  v/ith  confiderable 

ex- 
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expanfive  foree.  If  the  boiling  be  continued, 
the  water  will,  in  a  fhort  time^  entirely  evapo- 
rate. 

Fluids,  like  folids;,  beconne  hot  in  eonfequence 
of  the  abforption  of  fire  in  its  volatile  fbate.  Cold 
water,  in  a  velTtl  placed  upon  the  fire,  innbibes  the 
volatile  fire  by  flow  degrees.  Part  of  this  fire 
rifes  to  the  furface^  and  thence  into  the  atnnof- 
phere,  carrying  with  it  a  Utile  of  the  water  vola- 
tilized* But  when  the  v/ater  has  abforbed  or  dif- 
fcivcd,  all  the  fire  it  is  capable  of  retaining  j  that 
is,  when  it  is  completely  faturated  with  fire^  the 
igneous,  elaftic  fiuid,  which  (iill  continues  to  pafs 
through  the  boitonn  of  the  veffel,  being  no  longer 
expanded  in  the  water,  necefTarily  rifes  precipi- 
tately to  the  furface  in  large  bubbles,  producing 
the  agitation  called  boiling  ;  and  thence  rifing 
into  tlie  atnrjofphere,  ^rries  along  with  it  a  confi- 
derable  quantity  of  water  volatilized,  in  eonfe- 
quence of  its  faturation  with  fire. 

Water  evaporates  in  proportion  to  the  furface. 
Eight  ounces  of  water  boiled  ten  minutes  in  a  tin 
cylinder,  three  inches  in  diameter,  will  lofe  about 
two  ounces  of  its  v/eight  :  fixteen  ounces  boiled 
the  fame  time,  in  the  fame  veffel,  will  lofe  the 
fame  weight  and  no  more. 

The  ufe  of  evaporation,  in  chemiftry,  is  to  fe- 
parate  thofe  parts  of  a  folution  which  are  caoable 
of  being  volatilized  by  heat,  from  thofe  that  :Te 
more  fixed.     The  theory  of  this  procefs  is  c^SX-j 

linder- 
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underftood  from  what  hath  been  already  faid*  Ic 
is  particularly  the  means  of  cryftallization.  If, 
to  a  folution  of  fixed  alkali  in  water,  we  add  vi- 
triolic, nitrous,  or  marine  acid,  a  neutral  fait  will 
be  formed,  which  will  remain  difTolved  in  the 
watery  but  if  the  water  be  gradually  evaporated, 
the  fait,  for  want  of  a  fufficient  quantity  to  keep 
it  in  folution,  will  (hoot  into  regular  cryftals. 

11.    DISTILLATION 

Differs  from  evaporation  in  being  performed 
in  clofe  velTels,  for  the  purpofe  of  retaining  the 
volatile  parts  of  the  fubjedt  fubmitted  to  this  ope- 
ration. They  are  both  the  effed  of  the  fame 
caufe,  and  phyfically  the  fame  procefs  3  but  they 
differ  in  refult.  By  evaporation,  the  fixed  parts 
only  are  procured.  By  diftillation,  the  fixed  parts 
are  equally  feparated  from  the  volatile,  and  both 
preferved. 

Wine,  or  any  other  fluid  that  has  generated 
vinous  fpirit  by  fermentation,  is  diftilled  for  the 
purpofe  of  feparating  that  fpirit  from  the  water 
and  other  matters  with  which  it  is  involved. 
The  entire  fluid  being  expanded  by  the  heat  ap- 
plied, its  heterogenious  particles  are  confequent- 
ly  removed  to  a  greater  diftance  from  each  other* 
Thus  their  powers  of  mutual  attraction  are'  di- 
minifhed,  and  thus  the  efcape  of  the  mod  volatile 
parts  facilitated,     Thefe  volatile  particles  rife  in 

vapour^ 
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vapour,  and,  being  condenfed  by  cold,  unite  and 
form  brandy,  rum,  &c. 

Aromatic  vegetables,  &e.  are  fubmitted  to  dif- 
tillatlon  with  water,  for  the  purpofe  of  making 
what  are  called  jmpie  waters,  and  for  that  of  ob- 
taining their  efiential  oils,  which  eonftitute  their 
odour,  and  other  medical  virtues.  Thefe  cfTeo- 
rial  oils  being  extricated  by  maceration  and  heat^ 
and  being  foluble  in  water,  rife  with  the  aqueous 
vapour  ;  which,  when  condenfed  by  cold,  conili- 
tutes  the  fimple  waters  of  the  fhops.  But  a 
greater  quantity  of  efiential  oil  being  carried  over 
than  was  fufficient  to  faturate  the  water  when  cold^ 
part  of  the  oil  neceifarily  fwims  on  the  furface,  or 
f^nks  to  the  bottom,  according  to  its  fpecifie 
gravity. 

Every  fpeeies  and  mode  of  diftillation,  whether 
of  grofs  oils,  acids,  or  of  mercury,  is  produced  by 
the  adion  of  fire  on  certain  parts  of  compound 
bodies.  The  theory  of  the  procefs  is  the  fame  in 
whatfoever  manner  performed,  or  with  whatfoever 
intention. 

Ill,     SUBLIMATION 

Differs  from  diftillation  in  raifing,  by  means  of 
fire,  a  foiid  body  inftead  of  a  fluid,  fuch  as  ful- 
phur,  benzoin,  &c.  Thefe  fublimates,  called 
flowers,  volatilized  by  fire,  and  condenfed  by  cold, 
attach  themfelves  to  the  neck  or  upper  part  of  the 

ap. 
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apparatus  employed.  The  foot  in  our  common 
thimne'ys  is  a  fublimate.  Corrofive  fublimate  is 
a  cryftallized  concrete^  formed  in  the  upper  part 
of  the  veiTel,  by  the  union  of  the  vapour  of  ma- 
rine aeid  with  that  of  mercury; 

IV.     G  O  N  C  E  N  T  R  A  T  I  G  N, 

In  chemidry,'  as  in  common  language,  fignifies 
the  a6l  of  bringing  the  conftituent  or, integrant 
parts  of  bodies  nearer  to  a  common  centre,  and 
eonfequently  increafing  the  fpecific  gravity  of  fuch 
bodies,  by  caufing  them  to  occupy  lefs  fpaee. 
This  can  only  be  done  by  taking  away  the  par- 
ticles of  fuch  other  bodies  as  by  interpofition  pre- 
vent their  approach*  Vitriolic  acid  containing 
water,  is  eafily  concentrated  by  evaporation  ;  be- 
Gaufe  water  becomes  volatile  by  a  far  lefs  degree 
of  heat  than  that  which  is  requifite  to  raife  this 
acid.  But  this  concentration  cannot  be  carried 
to  its  greateft  pofTibie  extent  by  fimple  evapora- 
tion ;  becaufe  the  third  of  vitriolic  acid  for  water 
increafes  with  its  concentration  :  hence  it  imbibes 
water  from  the  air,  as  fad  as  it  evaporates  :  didi'l- 
latidn  therefore  is  neceiTary  to  complete  the  con- 
centration. 


N  V-  REC- 
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V.     RECTIFICATION 

Is  a  fecond  didillation  for  the  purpofe  of  ob- 
taing  more  pure  tliofe  fluids  which  have  been  al- 
ready volatilized  by  heat.  In  the  firfl  diftillation 
they  carry  with  them  a  confiderable  quantity  of 
water3  from  which,  by  a  repetition  of  the  fame 
procefs,  they  are  difengaged.  In  the  redlification 
of  ardent  fpirits,  no  greater  degree  of  heat  is  ap- 
plied than  is  fufficient  to  raife  the  fpirit,  ivhich 
being  more  volatile  than  water,  requires  lefs  heat. 
Every  other  fpecies  of  reffification  is  conduded 
on  the  fam'e  prineiple. 


SECT.     VL 

i 

Calcination,  reduction^  vitKifI4 

CATION. 
L     C  A  L  C  I  N  A  T  1  O  Ni 

TN  Its  general  meaning,  is  the  application  of| 
-^  fire  to  earths,  to  faline,  and  to  metallic  fubd^ 
ftanceSi  by  which  they  are  reduced  to  powder:  4|| 
is  properly  the  procefs  of  burning  calcareoiil*^ 
ftones  and  earths  to  lime.  The  theory  of  thisli 
procefs  I  will  firfl:  explain* 

Cafe 
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Calcareous  (loncs,  before  they  are  burnt,  con- 
tain aerial  acid  and  water  -,  quicklime  contains 
neither  of  thefe  :  therefore  they  were  expelled  by 
calcination.  The  confequence  of  this  difference 
bf  principles,  is  a  very  remarkable  diffimilarity  in 
their  properties.  Calcareous  earth  is  perfedlly 
mild,  infoluble  in  water,  and  will  effervefce  with 
acids  :  lime  is  cauftic,  foluble  in  water,  and  pro- 
duces no  effervefcence  with  acids.  That  this  dif- 
ference cannot  be  afcribed  to  the  water,  is  very 
certain ;  the  prefence  and  abfence  of  aerial  acid 
(fixed  air)  therefore  muft  be  the  fole  caufe. 
Lime,  expofed  to  the  air,  imbibes,  from  the  at- 
mofphere,  the  water  and  aerial  acid  which  it  had 
loft  by  calcination,  and  becomes  mild  calcareous 
earth. 

In  proof  of  this  hypothefis,  which  fome  French 
and  German  chemifts  are  yet  fool iili  enough  to 
controvert,  let  us  try  whether  lime  ftone  may  not 
be  calcined  without  fire.  Suppofe  we  pound  a 
piece  of  chalk,  or  of  marble,  and  drop  it  into  a 
bottle  containing  marine  acid  diluted  v/ith  water. 
To  the  mouth  of  this  bottle  we  imm.ediately  tie  a 
bladder,  firft  prefTing  out  the  air.  Giving  the 
bottle  a  gentle  fhake,  a  violent  effervefcence  be- 
gins, and  the  bladder  is  gradually  inflated  by  an 
elaftic  fluid  which  ilTues  from  the  mouth  of  the 
bottle.  As  foon  as  the  effervefcence  has  ceafed, 
we  detach  the  bladder,  having  previoufly  fccured 
the  air  in  it  by  a  firing  tied  round  its  neck.    The 
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liquor  in  tht  bottle  is  a  folution  of  a  neutral  fait 
connpofed  of  nriarine  acid  and  lime,  and  not  of 
mild  calcareous  earth,  if  we  are  right  in  our  con- 
jedure  j  for  we  fuppofe  the  fixed  air,  that  confti- 
tutes  the  difference  between  thefe  two  fubftances, 
to  be  contained  iri  the  bladder. 

Now,  in  order  to  examine  the  earth,  we  mud 
feparate  it  from  the  acid,  which  will  be  imm.edi- 
ately  effedted,  by  adding  a  little  cauilic  alkali ; 
for  acids  preferring  alkalis  to  earths,  the  latter 
will  fall  to  the  bottom  of  the  bottle.  We  now 
fhake  the  bottle  and  pafs  iIiq  liquor  through  fil- 
tring  paper,,  and  that  we  may  determine  whether 
this  earth,  thus  feparated  from  the  liquor,  be  mild 
calcareous  earth  or  lime,  we  put  it  into  a  vefTel  of 
water,  and  we  find  that  it  dilTolves  in  the  fame 
proportion  as  common  lime,  and  communicates 
the  fame  tafte  to  th^  water. 

But  if  lime  differ  only  from  inild  calcareous 
earth,  in  being  deprived  of  its  aerial  acid,  the  re- 
floration  of  that  gas  to  lime,  ought  to  regenerate 
mild  calcareous  earth.  In  order  to  try  the  expe- 
rim^ent,  let  us  fix  a  tube  in  the  mouth  of  our 
bladder,  and  immcrfing  it  in  the  lime-water,  we 
prefs  the  bladder  and  force  its  contents  into  the 
v^ater.  The  water  becomes  turbid.  The  fixed 
air  re-unites  with  the  lime,  and  regenerates  mild 
calcareous  earth,  which,  not  being  foiuble  in  wa- 
ter, falls  to  the  bottom  of  the  vciTel.  Thus  our 
propofition  is  both  analytically  and  fynthetically 

de- 
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demonftrated.  The  quantity  of  fixed  air  expelled 
from  lime-flone  by  calcination,  is  about  one  third 
of  the  weight. 

Metallic  fubdances  are  alfo  calcined  by  fire  and 
by  acids.  But  here  the  theory  differs,  and  the 
calx  is  not  lime.  All  metallic  fubftances  are  ima- 
gined to  conPiPi  of  an  earth  peculiar  to  each  metal, 
and  phlogiilon.  By  calcination  they  are  deprived 
of  that  phlogidon,  and  confcquently  nothing  but 
the  earth  remains.  The  calcination  of  metals, 
therefore,  differs  from  the  calcination  of  marble, 
lime-done,  chalk,  or  fhells,  both  in  the  matter 
expelled,  and  in  the  remaining  calx;  but  the 
operation  in  both  is  the  fame.  In  both  cafes  the 
fubftance  is  decompofed,  and  the  volatile  prin- 
ciple confequently  efcapes. 

A  very  extraordinary  phenomenon  obferved  in 

metallic  calces  is,  that  they  are  heavier  than  the 

meta's  before  calcination.     Various   caufrs   have 

been  affigned  for  this  furpri fing  fail-     SoitiQ  phi- 

lofophers  afcribe  it  to  the  privation  of  phlogiftoii, 

which,  they  fay,  poffeffcs  the  fingular  property  of 

counter-adjng  gravitation  ;  others  are  of  opinion^ 

1  ,|hat  fixed  air  is  the  caufe,  becaufe  thefe  calces  are 

Ifpyiid  to  yield  a  confiderabJe  proportion  of  that 

gass    but  later  experiments  have  proved,    that 

other  elaftic  fluids  may  be  obtained  from  metallic 

calces  :  fo  that  the  truth  remains  yet  veiled  in  ob- 

'  fturity. 
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II.      REDUCTION, 

In  chemiftry,  implies  the  reftoration  of  metal- 
lic calces  to  their  original  (late  of  metals.  Thi^ 
is  effeded  by  melting  them  in  a  crucible  with 
charcoal,  fat,  or  any  other  matter  containing, 
phlogifton.  The  theory  of  this  procefs  is  eafily 
underftood,  when  we  recolledl:  that  the^'  be- 
came calces  in  confequence  of  being  deprived  of 
their  phlogifton.  But  this  is  to  be  underftood  of 
thofe  metallic  fubftances  only  that  are  calcinable 
by  fire.  The  perfe6t  metals,  upon  which  fire  has 
no  efFe6l,  and  which  can  only  be  deprived  of  their 
phlogifton  by  folution  in  acids,  may  be  reduced 
by  heat  alone,  without  the  addition  of  any  phio- 
giftic  miatter.  To  account  for  this  fingularity,  we 
muft  fuppofe,  either  that  the  calces  of  perfe6t 
metals  retain  a  portion  of  phlogifton  fufficient  for 
their  reduction,  or  that  they  attra6t  phlogifton 
from  the  fire. 

Iir.     V  I  T  R  I  F  I  C  A  T  I  O  N 

Is  the  converfion  of  earths,  or  metallic  calces, 
into  glafs,  either  by  means  of  heat  alone,  or  with 
the  addition  of  other  matters  which  pofTefs  the 
property  of  producing  this  effe6l. 

The  perfedt  metals  are  incapable  of  calcinatiQn 
by  fire,  and  confequently  cannot  be  vitrified. 
The  imperfedl  metals  are  vitrifiable  by  a  degree 

of 
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of  heat  fufficient  to  expel  a  certain  proportion  of 
their  phlogifton.  Of  thefe,  lead  is  mod  eafily 
converted  into  glafs.  The  femi-rnetals  are  alfq 
readily  vicrifiable  by  heat  alone. 

The  unmetallic  earths  are  incapable  of  fufion 
or  vitrification  J  v;hen  feparately  and  without  ad- 
dition, expofed  to  the  greateft  heat  ^  mixed,  they 
ad  as  fluxes  to  each  other.  That  kind  of  earth 
Cjommonly  called  vhnjiahle^  and  which  I  have 
called ^f;?^,  is  generally  ufed  as  the  bafis  in  mak- 
ing glafs  for  various  ufeful  purpofes,  This  earth 
may  be  vitrified  by  fufion  with  calx  of  lead,  or  of 
tin,  or  of  antimony,  or  bifmuth,  or  arfenic  :  but 
the  flux  commonly  employed  is  barijla  or  kejp, 
which  are  the  allies  of  certain  marine  plants,  that 
have  been  fiifed  in  burning.  Borax  is  ajfo  ufed 
for  the  fame  purpofe.  The  matter,  which  prin- 
cipally adls  as  a  flux  to  the  flint,  is  the  foflil  al- 
kali contained  in  thefe  fubftances.  Vegetable 
fixed  alkali  has  the  fame  t^^^. 

As  to  the  theory  of  vitrification,  that  which  is 
produced  on  metallic  calces  by  heat  alone,  is  very 
difficult  to  account  for  ;  that  which  is  produced 
by  fufion  of  powdered  flint,  or  fand,  with  alkaline 
falts,  may  be  more  eafily  conceived.  Tranfpa- 
TCnt  quartz,  or  m.ountain  cryflial,  may  be  confi- 
dered  as  a  perfedt  natural  glafs,  of  which  the 
glafs  formed  by  art  is  an  imitation.  iVLountain 
cryfl:al  confifts  almofl:  entirely  of  pure  flint.  The 
Itiiiiute  particles  of  the  finefl:  white  fand  are  tranf- 
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parent  cryftals.  Thefe  minute  cryftals  difTolved^ 
in  fiifion,  by  alkaline  falts,  unite  into  one  Gomr 
pa61:  naafs,  which,  analagous  to  other,  foluiions, 
retains  its  tranfparency,  but  differing  a  little  iq 
its  properties  from  mountain  cryilal  in  confe- 
quence  of  its  combination  with  fixed  alkali, 
When  an  over~ proportion  of  alkali  is  ufed,  the 
whole  mafs  aiTumes,  fo  entirely,  the  nature  of  aa 
alkaline  falt^  as  to  be  foiuble  in  water. 


SECT.     VII. 

SMELTING,  REFINING,    PARTING,  PU- 
RIFICATION. 

I,      S  M  E  L  T  I  N  G, 

/^R  melting,  or  fufing  of  ores,  is  done  for  the 
^^^  purpofe  of  leparating  the  metals  they  con- 
tain from  the  fulphur  and  arfenic  with  which  they 
are  mineralized,  and  alfo  from  other  heterogene- 
ous matters.  If  the  ore  be  knovvn  to  be  heavier 
than  the  extraneous  matters  with  which  it  is  com- 
bined, they  may  be  feparated  by  firfl:  poundings, 
and  theni  waihing  with  water,  in  which  the  ore 
will  neceiHirily  fubfide.  The  greateft  part  of  the 
fuiphur  and  arfenic  being  both  volatile,  may  be 

dif« 
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di (11  paced  by  burning  or  rpafting^  as  it  is  termed^ 
before  fmelting. 

In  order  to  facilitate  the  fufioq  of  ores,  it  is  fre- 
quently necefTary  to  add  fome  other  fubftance  by 
way  of  flux,  the  choice  of  which  depends  on  the 
nature  of  the  ore.  Calcareous  earths,  alkaline 
falts,  or  fufible  fpars  called  fiuorsy  are  generally 
ufe(i  with  this  intention.  They  a6l  upon  the  ore 
by  fufing  the  earth  it  contains  :  if  it  be  clay,  cal- 
careous earth  will  fufe  it  \  alkaline  falts  diflblvc 
all  earths;  fufible  fpars,  called  T^^i^rj,  promote 
the  fufion  of  calcareous  and  argillaceous  earths. 
The  entire  mafs  being  thus  rendered  fluid,  the 
metallic  parts  unite,  and,  becaufe  they  are  hea- 
vier than  the  reft,  fall  to  the  bottom  :  from  this 
regulus,  as  it  is  called,  the  lighter  matter  that 
forms  a  diftindl:  fcorja,  or  drofs,  on  the  furface,  is 
eafily  feparated. 

Some  ores  contain  only  metallic  earth  not  com- 
D  bined  with  phlogifton  ;  they  confequently,  with- 
out the  addition  of  fome  matter  containing  that 
principle,  would,  in  fmelting,  produce  glafs  in-? 
Head  of  metal.  In  fluxing  thefe  ores,  charcoal  is 
commonly  added^  to  fupply  the  necefiary  phlo- 
gifton. 

Some  ores  contain  two,  three,  or  more  metallic 
fubftances.  But  the  fimple  operation  of  fmelting, 
as  above  defcribed,  does  nothing  more  than  di- 
vide metal  from  lighter  matter.     This  would  an- 
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fvyer  very  little  purpofe,   if  the  metals  could  no| 
be  feparated  from  each  other. 

If,  in  fmelting,  to  an  ore  containing  gold  an4 
iilver,  we  add  a  quantity  of  lead,  part  of  it  will 
combine  with  the  pqrfed:  metalsj  which,  in  con« 
fequence  of  a  fuperior  attrsiftion,  relinquifh  the 
earths  and  other  metallic  fubftances.  The  re- 
mainder of  the  lead  is  converted  into  litharge,, 
which  pofTeffes  the  power  of  vitrifying  all  imper- 
fed:  metals  and  earths,  with  which  it  fornas  d, 
fcoria  that  fwims  on  the  furface. 

II.        R    E    F    I    N    I    N    G 

Js  the  procefs  of  feparating  the  perfeft  metals 
from  other  metalic  fubftances,  by  what  is  called 
cupellation  :  that  is,  by  fufing  the  alloyed  metal, 
mixt  vv^ith  a  quantity  of  lead,  in  an  earthen  veffel, 
called  a  rufel,  in  a  reverberatory  furnace.  The 
perfed  metals  fuftain  the  heat  without  alteration, 
whililthe  lead,  deprived  of  its  phiogifton,  is  vi- 
trified, and  is  abforbed  by  the  cupel,  or  floats^ 
in  the  form  of  \itharge. 

UiL      P;    A    R    T    I    N    G. 

Is  the  operation  of  feparating  gold  from  filvei:. 
By  the  laPc  procefs,  the  two  perfe61:  metals  were 
feparated  from  the  lead.  We  are  now  to  confider 
by  what  means  they  may  be  divided  from  each 
©then     The  common  method  is,  firft  to  granulate 

the 
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ihe  mafs  by  melting,  and  then  pouring  it  froni 
the  crucible  into  cold  water  in  agitation.  Thefc 
grains  are  put  into  a  giafs  vefTei,  and  fomewhat 
more  than  their  own  weight  of  pure  nitrous  acid 
poured  on  them.  The  parting- glafs_  is  then  placed 
in  a  fand  or  water-bath,  and  gradually  heated* 
The  gold  quits  the  filver  and  falk  to  the  bottom  1 
becaufe  nitrous  acid  diflblves  fiiver  and  not  gold. 
By  diftilling  the  nitrous  acid  in  clofe  vefTels,  both 
^hat  and  the  filver  are  recovered  :  or  if  it  be  pijt 
into  a  copper  veflel,  the  acid  will  feize  the  cop- 
per, and  let  the  filver  fall. 

This  parting  by  nitrous  acid  is  ufed  only  v^hen, 
the  proportion  of  filver  is  to  that  of  gold,  at 
lead,  as  three  to  pne ;  becaufe  a  greater  propor- 
tion  of  gold  prevents  the  folutipn.  When  that  is 
the  cafe,  other  methods  of  parting  are  employed, 
one  of  which  is  that  called  parting  by  cementation. 
The  metal,  beaten  into  thin  plates,  is  put  into  a; 
crucible  and  interlaid  with  a  powder  compofed  of 
brick-dufl,  calcined  green  vitriol,  and  nitre  or 
common  fait.  The  crucible  is  then  put  into  a 
furnace,  and  kept  in  a  moderate  heat  for  twelve 
hours,  or  longer.  The  acid  of  the  vitriol,  from 
its  fuperior  attraftion  to  the  alkali,  fets  free  the 
nitrous  or  marine  acid,  which,  in  this  (late  of  va- 
pour, dilTolves  the  filver.  But;  this  method  of 
parting  is  incomplete,  as  the  acid  vapour  a£h 
only  on  the  furface  of.  the  plates, 

A  more 
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A  more  effetlual  method  of  feparating  filver 
from  a  mafs  of  gold,  is  to  melt  it  with  antimony, 
the  fulphur  of  which  readily  quits  its  regulus  to 
unite  wiih  the  fiiver,  forming  a  fcoria  on  the  fur- 
face,  whiiri:  the  gold,  combined  with  the  regulus 
of  aniimonv,  fubfiJes.  This  regulus,  beins  vo- 
latile  in  a  fufficieni  heat,  is  eafily  dilTipated  in 
fum.e.  X 

Gold,  thus  obtained,  is  generally  fuppofed  to 
be  perfectly  pure  ;  nevertheiefs,  a  very  accurate 
inveftigation  will  difcover  a  fmall  proportion  of 
filver.  It  may  be  entirely  extratled  by  folution 
in  acjm  regia^  and  precipitation  with  green 
vitriol. 


IV 


PURIFICATION. 


This  term  is  particularly  applied  to  the  fepara- 
tion  of  gold  and  filver  from  the  bafer  m.etals  ;  of 
gold,  by  means  of  antimony,  as  defcribed  in  the 
iaft  article  i  and  of  filver,  by  detonation  with 
citre,  the  theory  of  which  procefs  is  eafily  under- 
Hood.  The  filver,  in  fmall  grains,  mixed  with 
about  one  fourth  of  its  weight  of  nitre,  a  little 
potafn  and  powdered  glafs,  is  put  into  a  crucible 
and  melted  in  a  furnace.  Nitre,  we  know,  pof- 
fefifes  the  pcver  of  calcining  the  bafer  metals,  in 
a  proper  degree  of  heat  ^  its  acid  infiames  or  de- 
tonates (as  it  is  improperly  called)  with  their  phio- 
g^P:onj  and  both  efcapc  :  therefore  there  remains 

ia 
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iflvthe  crucible,  the  alkali  of  the  nitre,  and  the 
calces  of  the  imperfed:  metals,  with  which  the  fil- 
ver  v/as  alloyed  :  thefe,  with  the  porafh  and  glafs, 
fornn  a  fcoria  on  the  fur  face  of  the  purified  fiiver. 
All  nnetals,  in  their  metallic  ftate,  are  incapable 
of  combination  with  metallic  calces  j  thefe,  there- 
fore, neceflarily  quit  the  fiiver  the  moment  they 
are  deprived  of  their  phlogifton. 


C  M  A  P.      XV. 
The  theory  of  ASSAYING. 

ASSAYING,  by  chemids  called  the  dodmajTic 
art,  is,  in  plain  Englilh,  the  trial  of  a  fmall 
portion  of  an  ore,  for  the  purpofe  of  afcertaining 
what  metal  or  metals  it  contains,  and  in  what 
quantity;  thereby  to  determine  the  profit  that 
may  be  expelled  from  working  the  mine  in  which 
it  is  found.  The  fame  art  is  alfo  employed  to 
determine  the  quantity  of  pure  gold  or  fiiver  in 
the  ingots  of  thefe  metals.  A  perfe6l  recollec- 
tion of  the  contents  of  the  preceding  chapter,  and 
of  the  peculiar  attradions  of  metallic  fubilances, 
will  confiderably  facilitate  the  theory  of  af- 
faying. 

In 
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In  order  to  determine  the  quantity  of  a  nnetal 
contained  in  a  large  mafs  of  rhatter,  by  exarnin- 
ing  a  fitiail  part;  it  is  necefTary  that  fmall  weights 
fliould  reprefent  great  ones  :  for  example,  a  grainj 
or  a  drami  or  an  ounce,  may  Hand  foi*  a  pound; 
accordingly  as  the  ore,  from  the  fuppofed  quan- 
tity of  its  contents,  may  require  a  largei-  or  iefs 
fpecimen  to  be  alTayed.  If 3  in  affaying  an  ore  of 
filver,  a  grain  is,  by  fiippofition,  a  pound,  It  is 
evident  that  the  quantity  of  pure  filver  extrafted 
from  a  hundred  grains  will  indicate  the  quantity 
that  a  hundred  pounds  of  the  fame  oi-e  will  yields 
by  the  common  rule  of  proportion. 

I.       GOLD, 

All  ores  df  gold  contain  the  precious  metal 
cither  native^  that  is,  in  a  metallic  form,  or  mi- 
neralized by  fulphur  by  means  of  iron.  For  the 
ufual  method  of  affaying  thefe  ores,  confult  the 
Siniclts /mehmgy  refining,  &c*  in  the  la(l  feclion 
of  the, preceding  chapter.  Native  gold  may  alfo 
be  affayed  by  folution  in  aqua  regia,  and  precipi- 
tation with  green  vitriol.  The  phlogifton  of  the 
iron  which  is  the  bafis  of  this  fait,  uniting  with 
the  calx  of  gold,  reduces  it,  and  it  falls  to  the 
bottom  in  a  metallic  ftate.  If  the  native  gold 
contain  filver,  that  metal  will  combine  with  the 
marine  acid,  and  alfo  precipitate  in  the  form  of  a 
metallic  fait  called  luna  cornea.     If  there  be  any 

copper 
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fcopper  mixed  with  the  gold^  it  will  remain  d if- 
folved  in  the  menflruum,  and  may  be  colleded 
by  emerfing  a  plate  of  iron. 

Ores  of  gold,  in  which  the  pure  metal  is  inti- 
mately mixed  with  llony  matter,  may  be  aiTayed 
by  pounding,  wafhing^  and  boiling  in  aqua  regia, 
and  then  precipitating  the  clear  folution  with 
martial  vitriol. 

Ores  of  goldi  in  which  it  is  mineralized  by 
fulphur  by  means  of  iron,  may  be  aiTayed  by  di- 
geftion  in  a  large  proportion  of  diluted  hot  nitrous 
acid  gradually  applied.  The  acid  diflblving  the 
iron  only,  breaks  the  union :  the  fulphur  floats 
in  the  menftruum,  and  the  gold  falls  to  the  bot- 
tom in  very  minllte  particles,  which  may  be  eafily 
wafhed  from  the  infoluble  matter  that  fubfided 
along  with  it. 

The  purity  or  value  of  art  ingot  of  gold  m.ay  be 
accurately  determined  by  cupelling  a  few  grains 
of  it  (fix  for  example)  with  eighteen' grains  of 
pure  filver,  and  fixty  of  lead.  The  pure  gold 
and  filvet"  unite  in  a  button,  the  lead,  which  is 
entirely  abforbed  by  the  cupel,  having  vitrified 
and  carried  along  with  it  all  the  alloy  of  bafe 
metali  the  quantity  of  which  is  determined  by 
weighing  the  button.  The  weight  of  the  pure 
gold,  feparated  from  the  filver  by  folution  in 
nitrous  acid  (fee  farting^  in  the  lad  fedlion  of  the 
laft  chapter)  confirms  the  eftimate. 

II.  SILVER. 
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IL       SILVER. 

The  general  principles  of  affay  for  ores  of  ilH^er 
and  gold,  depending  chiefly  on  their  indeftrucfti- 
biiity  by  fire,  are  precifely  the  fantie.  They  both 
combine  with  lead  in  fufioni  from  which  they  are 
afterwards  feparated  by  cupellation. 

Ingots  of  filver,  and  native  filver,  may  alfa  be 
aiTayed  by  folution  in  nitrous  acid.  If  they  con- 
tain goldj  or  reguliis  of  antimony,  thefe  will  re- 
main undsiTolved.  If  copper  be  the  aiioy^  it  may 
be  precipitated  from  the  folution  by  a  clean  plate 
of  iron. 

The  ores  of  filver,  in  which  it  is  mineralized 
by  fulphur  alone,  or  with  arfenic,  and  combined 
with  other  metallic  fubftances,  may  alfo  beafTay- 
ed,  in  the  moid  way,  by  folution  in  nitrous  acid, 
and  precipitation  with  the  marine,  in  combina- 
tion with  which  the  filver  will  form  a  luna  cornea 
and  precipitate. 

in.      P    L    A    T    i    N    A, 

Which,  becaufe  it  is  found  to  be  inde(iru6tible 
by  fire^  is  ranked  among  the  perfect  metals,  is  ^o- 
luhh  \n  aqua  regia^  and  may  be  thence  precipi- 
tated by  fal»am.moniac  5  a  property  by  which  it  is 
fufficiently  diftinguiftied  from  every  other  metallic 
fubftance.  From  a  knowledge  of  thefe  proper- 
ties* 
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ties,  any  mineral  fuppofed  tcrcontain  platina  may 
be  eafily  alTayed. 

IV.      M  E  R  C  U  R  t^ 

Is  found  in  mines^  either  in  its  natural  fluid 
form,  diffufed  in  clay  or  (tones  5  or,  mineralized 
by  fulphur,  in  the  form  of  a  red  or  reddifh  powder 
called  native  cinnabar.  The  firft  of  thefe  ores  is 
eafily  aflfayed  by  diftillation,  without  the  addition 
of  any  other  matter;  for  we  know  that  the  mer- 
cury will  rife  with  a  degree  of  heat  that  will  have 
no  effecl  on  its  matrix.  The  cinnabar  may  be 
anajyfed  alfo  by  diftillation,  but  with  the  addi- 
tion of  fome  other  fubftance  which  fulphur  pre- 
fers to  mercury.  Now  we  learn  from  our  table 
of  attradionSi  that  any  other  metal,  or  fixed  al- 
kali will  anfwer  the  purpofe :  iron  filings  are  ge- 
nerally ufed. 
J  Cinnabar  may  be  decompofed  by  boiling  in 
aqua  regia^  and  precipitation  by  zinc.  The  aqua 
regia  fufpends  the  fuiphur  and  diflfolves  the  mer- 
cury, which  is  precipitated  by  zinc,  becaufe  all 
acids  prefer  zinc  to  every  other  metal.  The 
Maitre  Apoihicaire  of  Paris,  M.  Baumc,  afTures  us 
that  he  has  decompofed  cinnabar  in  the  moid 
way,  by  means  of  fixed  alkali.  This  is  certainly 
one  of  the  many  experiments  in  which  the  Maitre 
Apothicaire  deceived  himfelf. 

O  Mcr- 
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Mercury  is  faid  to  have  been  lately  found  mi- 
neralized by  aeids ;  but  fuch  ores  are  fa  rare  as  te^ 
merk  little  attention. 

V.        LEA     0. 

The  mofl:  eommon  ore  of  this  metal  is  called 
Galena,  It  confiils  of  lead  mineralized  by  ful-» 
phur,  with  a  fnall  proportion  of  filver  and  a  lit- 
tle iron.  The  ufual  method  of  afiaying  this  ore 
is,  after  roailing,  to  irrelt  it  with  black  fiux, 
borax,  iron  filings^  and  decrepitated  common 
fait.  By  previous  roafting,  moil  of  the  fulphur 
is  evaporated,  and  the  remainder*  combines  with 
the  iron  in  fufion.  The  black  Bux  and  borax  ad 
rrierely  as  ftuxes  to  the  ore,  and  the  fait  is  fup- 
pofed  not  only  to  prevent  the  too  violent  ebulli- 
tion of  the  fluid,  but  to  facilitate  the  feparacioii 
of  the  fcoria  from  the  metal.  The  proportion  of 
filver,  combined  with  the  lead,  may  be  afcertained 
by  cupellation. 

A  Gonfiderable  part  of  the  above  operation  is 
unneccfTary.  The  fole  intention  being  to  feparate 
the  fulphur  from  the  metallic  part,  it  is  evident 
that  melting  the  ore  with  iron  filings  alorre  would 
anfwer  the  purpofe. 

This  ore  may  be  affayed,  in  the  moid  way,  by 
boiling  in  diluted  nitrons  acid,  which  will  difTolve 
the  lead  and  filver  only.  Thefe  may  be  precipi- 
tated by  the  mineral  fixed  alkali^  for  which  the 

acid 
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acid  will  relinquifh  the  metals.  If  this  precipitate 
be  digefted  in  cauftic  volatile  alkali^  the  calx  of 
fiiver  only  will  be  dilTolved,  and  the  calx  of  lead 
v/ill  fubfide.  The  theory  of  this  procefs  requires 
no  explanation* 

VI.        COPPER 

Is  generally  found  mineralized  by  fulphur  and 
arfenic,  and  frequently  mixed  with  iron.  The 
tjfual  method  of  aflaying  the  ore,  is^  to  difiipate 
the  fulphur  and  arfenic  by  long  calcination,  and 
then  to  fufe  the  calx  with  black  flux,  pitch,  and 
fea-falt.  Thefe  matters  reduce  the  metal  by 
fupplying  it  v/ith  phlogifton,  and  form  a  fcoria 
that  floats  on  its  furface. 

The  ores  of  copper  may  be  aflayed  in  the  moift 
way  by  folution  in  nitrous  acid,  and  precipitatioa 
with  a  clean  bar  of  iron.  The  acid  takes  the 
copper  from  the  fulphur;  the  calx  of  iron  quits 
its  phlogifi:on  to  combine  with  the  acid,  which 
prefers  the  calx  of  iron  to  that  of  copper-,  and 
the  phlogiflon  of  the  iron,  uniting  with  the  calx 
of  copper,  refl:ores  it  to  its  original  metallic  form. 
If  the  ore  contain  any  iron,  it  will  evidently 
remain  diflblved  in  the  acid. 

VII.        IRON. 

The  ores  of  iron  are  various  both  in  their  ap- 
pearance and  combination.     They  generally  con- 

O  2  taint 
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tain  the  metal  in  what  is  called  a  calciform  (late  i 
that  is,  the  earth  of  iron  without  its  phlogifl:on« 
Sometimes  it  is  found  mineralized  by  fulphur  and 
arfenic. 

To  afiay  thefe  ores  in  the  dry  way^  fuch  ad- 
ditions are  required  as  will  promote  their  fufion, 
andy  at  the  fame  time,  fupply  the  calx  with  phlo- 
gifton  fuffieient  to  reduce  it  to  a  metallic  (late. 
After  repeated  calcination,  in  order  to-  diffipate 
the  fulphur  Srnd  arfenic,  the  ore  is  mixed  with 
black  flax,  eharcoal,  and  fea-falt,  and  melted  ia 
a  very  hot  furnace.  Later  experiments  have  diC- 
covered  that  pounded  glafs,  calcined  borax,  and 
charcoal,  anfwer  the  purpofe  better.  The  metal 
thus  revived,  and  feparated  from  all  extraneous 
matter,,  is  found  collected  at  the  bottom  of  the 
crucible^ 

Iron  ores  may  be  aiTayed  in  the  moid  way,  by 
folution  in  marine  acid  and  precipitation  with 
Pfuffian  alkali.  In  this  procefs^  the  precipitation 
is  effecled  by  a  double  attradlion.  The  alkali  of 
the  lixivium  unites  with  the  acid,  and  the  phlo- 
gifton  with  the  metallic  calx.  To  have  a  clear 
conception  of  this  operation,  we  muft  recolleifl:, 
that  the  Prufllan  alkali  is  a  lixiviuni  or  folution 
of  fixed  alkali  combmed  with  phlogiflon  ;  and,' 
that  the  metallic  folution  into  which  it  is  poured, 
is  iron,  and  probably  other  metals,  difTolved  in 
marine  acid.  Now  we  know  that  acids  prefer  al- 
kalis to  metals;    confequently  that   the  alkali     j 

alone 
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alone  were  fufficient  to  precipitate  the  iron.  Sec. 
but  the  fingje  attradlion  "between  the  acid  and  al- 
kali^ is  not  fufficient  to  feparate  the  latter  from 
the  phlogifton,  without  the  attra6lio/i  between 
the  phlogifton  and  the  calx  of  iron,  which,  adling 
at  the  fame  time,  produces  a  double  decompofi- 
tion  and  two  new  compounds,  viz.  digeftive  fait, 
$nd  PrufTian  blue. 

But  thi«  hyporhefis,  though  very  ingenious,  is 
not  quite  fatisfadory.  If  the  calx  of  iron  were,  in 
precipitation,  combined  with  phlogifton  only, 
why  is  the  precipitate  Pruffian  blue,  and  not  com- 
mon iron  ?  From  the  experiments  of  the  incom- 
parable Sche§le,  it  is  highly  probable  that  this  co- 
louring matter  confifts  of  aerial  acid,  volatile  al- 
tali,  and  phlogiftop  i  which,  therefore,  com- 
bined with  iron,  form  Pruffian  blue.  Now,  as 
PrufTian  blue  is  known  to  contain  about  one-fixth 
of  its  weight  of  iron,  the  quantity  of  this  metal 
that  the  ore,  thus  afTayed,  will  produce,  is  eafily 
determined. 

If  the  iron  be  fuppofed  to  contain  manganefe, 
which,  if  the  folution  of  the  ore  in  the  marine 
acid  was  red,  is  certainly  the  cafe  j  by  digefting 
the  Pruffian  blue  in  pure  water,  the  Pruffian 
inanganefe  will  diffolve. 

If  the  iron  be  fuppofed  to  contain  much  zinc, 
tht;  Pruffian  blue  muft  be  calcined,  and  then 
thrown  into  dephlogiflicated  nitrous  acid,  which 
]^ill  diffolve  the  calx  of  zinc  only  3  becaufe  acids 

0  3  preftr 
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prefer  that  metal  to  iron,  which  remains  undlf- 
folved,  becaufe  zinc  precipitates  iron,  corife- 
quently  prevents  its  folution. 

VIII.         T      1      N 

Hath  been  fuppofed  to  be  generally  mineral- 
ized by  arfenic.  This  is  doubtlefs  a  miftake^ 
The  arfenic  in  tin  ores  proceeds  from  the  matrix 
and  not  from  the  tin  *.  In  nioft  of  the  ores  of 
tin,  the  metal  is  in  a  calciform  Pcate,  involved  iri 
particles  of  flint. 

The  common  method  of  affaying  thefe  ores  is^ 
after  twice  roafting,  to  fufe  them  with  black  fiux^ 
or  calcined  borax  and  pitch.  Thefe  fluxes  re- 
duce the  metal  by  giving  phiogifton  to  the  calx, 
as  in  other  operations  of  the  fame  nature. 

Ores  of  tin  are  with  difficulty  aflayed  in  the 
humid  way,  becaufe  the  calx  being  fo  entirely 
dephlogifticated,  is  but  partially  foluble  in  any  of 
the  acids.  Bergman,  however,  has  generally 
fucceeded  by  means  of  the  united  power  of  vitri- 
olic and  marine  acid,  and  precipitation  with  mi- 
neral alkali.  131  grains  of  this  precipitate  i^ 
equal  to  ipo  grains  of  tin. 

IX.      5    I    S    M    U    T    H 

Is  more  frequently  found  native  than  any  other 
metallic  fubftance.  If  it  be  alioyed  with  filver 
gr  any  other  metal,  they  may  be  eaflly  feparate4 

from 
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from  it  by  folution  in  nitrous  acid.  By  adding 
water  to  this  folution,  the  bifmuih  alone  will  fali 
to  the  bottom  of  the  vefTel. 

The  ores  of  bifmiith  generally  contain  it  in  a 
calcined  ftate^  mixed  with  the  ores  of  other  me- 
tals, or  mineralized  by  fulphun  As  this  femi- 
metal  requires  no  great  degree  of  heat  to  melt  it, 
it  may  fom.etjmes  be  reduced  by  fufion  without 
addition ;  but  the  common  method  is,  to  fufe  the 
:Ore  with  black  flux  and  pitchy  or  with  borax  and 
charcoal. 

The  ores  of  bifmuth^  as  well  as  the  native  me- 
tal, may  be  alTayed  by  folution  in  nitrous  acid, 
and  precipitation  with  water,  or  by  means  of  iron 
or  copper,  to  which  the  nitrous  acid  has  a  fupcrior 
attraftion.  The  calx  of  bifmuth  is  precipitated 
by  water,  becaufe  it  is  not  foluble  in  a  weak 
acid.  J 13  grains  of  the  calx  precipitated  from 
nitrous  acid,  will  yield,  when  liu^ed^  lOO  grainy 
pf  metal. 

X.      N    I    G    K    E    L. 

The  ore  of  this  femi-metal,  called  kupfer-nkkeh 
is  very  difficultly  analized.  In  tiiis  ore  the  nickel 
is  intimately  combined  with  folphur,  arfenic,  co- 
balt, and  iron,  from  which  it  hath  hitherto  beea 
found  impoffible  to  feparate  it  entirely.  By  the 
common  procefs  of  roafting  and  fufion  by  m,ean5 
of  black  fiux  and  fea-falt,  a  reguius  is  obtained  5 
t>vip  this   m.etaliic  fubflance  is  Itill  a  mixture  of 

P  ^  fiickcl 
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nicltel,  fulphur,  arfenic,  and  cobalt.  Tofeparati? 
thefe  t>y  chemical  means  is  very  laborious,  and, 
after  all,  it  feems  impofTibie  to  get  entirely  rid  qf 
the  iron.  The  humid  way  is  equally  unfuccefs- 
iuL 

XL       ARSENIC. 

The  proper  ores  of  arfenic  contain  thi$  femi- 
metal  either  in  a  reguline,  or  calciform  ftate,  or 
mineralized  by  fulphur.  Being  very  volatile,  it 
is  eafiiy  obtained  in  a  metallic  form  by  fublima- 
tion  in  clofe  veiTels.  In  the  moift  way,  when 
mineralized  by  fulphur,  marine  acid,  with  the 
gradual  addition  of  a  little  nitrous  acid,  will  dif- 
folve  the  arfenic  and  not  the  fulphur.  Zinc  will 
afterwards  precipitate  the  arfenic  from  the  filtered 
folution.  The  acid,  preferring  the  calx  of  zinc, 
difengages  its  phlogifton,  which,  uniting  with  the 
calx  of  arfenic,  reduces  and  precipitates  the  femi- 
metal. 

XII.       COBALT 

Is  generally  mineralized  by  fulphur  and  arfenic^ 
znd  being  itfelf  fixed  in  the  fire,  is  eafiiy  fepa- 
rated  from  thefe  by  calcination.  It  may  then  be 
reduced  by  fufion  with  any  alkaline  fiux.  In  the 
naoift  way,  the  ores  of  cobalt  may  be  difiblved  in 
nitrous  acid,  and  precipitated  by  fixed  alkali,  be- 
caufe  its  attradlion  to  acids  is  fuperior  to  that  of 

the 
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^ke  metal.  If  the  ore  be  fuppofed  to  contain 
iron,  the  folution  may  be  evaporated  to  drynefs, 
j^nd  the  refiduum  difiblved  in  vinegar,  which  will 
take  up  the  cobalt  only.  Fixed  alkali  added  to 
this  folution,  will  throw  down  a  pure  calx  of  co- 
balt, I  do  grains  of  which  will  produce  upon  fc^ 
duction  IGO  grains  of  cobalt. 

XIIL     ?:    1    N    c 

Is  generally  found,  either  calciforni  or  mine-, 
ralized  by  fuiphur,  by  means  of  iron.  This  femi- 
metal  being  eafily  volatilized  by  heat,  the  ores 
which  contain  it  can  only  be  aflayed,  in  the  dry 
way,  by  diftillation  in  clofe  veflelsj  but,  as  it 
readily  unites  with  copper,  if  the  powdered  ore 
be  melted  in  a  covered  crucibb  with  thin  plate§ 
of  that  metal  and  charcoal,  the  zinc,  uniting 
with  the  copper,  will  form  brafs,  the  weight  of 
which,  dedu6ling  that  of  the  copper  employed, 
will  give  the  quantity  of  zinc  contained  in  the 
ore. 

In  the  moifl:  way,  the  ores  of  ^inc  may  be  af- 
fayed  by  folution  in  vitriolic  acid,  and  diftillation 
to  drynefs.  The  refiduum  will  probably  confift 
of  white  vitriol  (that  is,  vitriol  of  zinc)  vitriol  of 
iron,  flint,  and  clay  j  all  which,  except  the  flint, 
are  foluble  in  hot  water.  Nosy,  if  to  this  folu- 
tion in  hot  water,  v/e  add  cauRic  volatile  alkali, 
all  but  the  zinc  will  precipitate,  becaufe  the  zinc 
alone  is  foluble    by  vitriolic  ammoniac,    from 

which 
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which  it  may  be  precipitated  by  the  Pruffian  al- 
kali. 


:XIV.      ANTIMONY 

Is  generally  found  mineralized  by  fulphur.  It 
may  be  feparated  from  the  ftony  matter,  by  melt- 
ing in  a  crucible  with  a  hole  in  the  bottom,  pujc 
into  another  crucible  funk  in  allies>  that  it  may 
remain  cool  v/hilfl  the  upper  one  is  furrounded 
with  charcoal,  and  heated  fo  as  to  mek  the  anti« 
mony  which  runs  through  the  hole  into  the;  lower 
crucible.  It  is  then  roafled  to  difpel  the  fulphur^ 
and  sftervvards  fluxed  with  black  flux  The  theory 
of  thefe  operations  requires  no  explanation^ 

XV.      MANGANESE. 

The  ores  of  this  femi- metal  generally  accom- 
pany the  ores  of  iron.  They  are  of  various  co- 
lours, but  may  always  be  difcovereci  by  their  pro- 
perty of  giving  a  garnet  colour  to  glafs  of  borax 
when  melted  by  means  of  d  blow- pipe.  The 
metal  in  thefe  ores  is  alv/ays  in  a  calciform  ftate« 
They  are  infoluble  in  acids,  unlefs  fome  phlogiflic 
matter  be  added  to  the  menftruum.  Into  the 
nitrous  acid  ufed  for  this  purppfe,  therefore,  we 
drop  a  bit  of  fugar,  and,  after  digeftion  in  a  pro- 
per degree  of  heat,  precipitate  with  fixed  alkali. 

End  pF  THE  First  Part. 
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PART       II. 
FIRST       LINES 

OF      THE 

PRACTICE  OF  CHEMISTRY, 

CHAP.      L 

laboratory; 

ALaboratoryj  for  the  purpofe  of  philofo^ 
phical  chemiftry,  is  an  obje6\:  of  lefs  ex- 
pence  and  magnitude  than  pne  would  fuppofe, 
from  the  multifarious  deferiptions  of  authors.  It 
is  true,  a  complete  laboratory,  on  a  large  fcale, 
for  the  double  purpofe  of  experiment  and  trade, 
is  a  kind  of  e?tcyc!op^dia,  containing,  befide  the 
peculiar  utenfils  and  inftruments  of  cherriiftry,  a 
variety  of  implements  fpecial  to  other  arts,  and 
many  that  are  common  to  all.  But  fuper  cir- 
x:umftantial  defcripiions  tire  and  difgufl:  the  read- 
ers becaufe  he  iinmediatcly  perceives  that  many 
of  the  cbjeds  are  either  too  obvious  or  too  infig- 
nificant  to  require  defcriptipn.     There  pan  be  no 
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neceffity  for  telling  a  young  chemift  that,  in  con- 
Ilru6ling  his  laboratory^  he  muft  not  forget  a  nai} 
to  hang  his  hat  oi>. 


SECT.     IL 
PNEUMATICAL   APPARATUS, 

/"T^HE  pneunnatic  engine,  called  d.n  air-pump^  h 
-^  of  indifpenfible  utility  in  a  variety  of  experi- 
ments infeparably  conne6led  with  chemiftry. 
The  original  invention  of  this  inftrunment  is  af- 
fcribed  to  Gtto  de  Guerick,  conful  of  Magde- 
burg. It  was  firfl:  made,  in  this  kingdom,  by  the 
d'ncdiion  of  our  countryman  Mr.  Boyle,  who  is 
generally  confidcred  ^s  the  inventor,  and  not 
without  reafon,  as  he  appears  to  have  learnt  nOr 
thing  more  from  the  German  than  a  report  of  ;he 
e.^ecl  of  the  new  invention.  Mr.  Boyle's  air- 
pump  was  a  more  perfed  inflrument  than  that  of 
de  Guprick,  and  it  has  been  lately  coqfiderably 
irriproved  by  Mr.  Smeaton,  and  others. 

Pi^eumatic  chemiftry,  which,  for  fome  tims 
paft,  hath  engaged  the  attention  of  many  of  the 
moft  diftinguifhed  philofophers  of  the  prefent  age, 
apparently  originated  \n  the  Cbemko-Jiafical  Expe^ 
riments  oiDr.  Hales.  But  this  indefatigable  phi- 
lofopher's  experiments  went  no  farther  than  to 

deter- 
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determine  the  quantity  of  air  that  might  be  ex- 
tricated from  animal  and  vegetable  matter  by  che- 
mical means,  without  any  fufpicion  that  the  air, 
thus  obtained,  differed  from  that  of  the  atmof- 
phere.  But,  though  his  refearches  were  thus  li- 
mited, the  idea  of  confining  air  by  means  of  wa- 
ter, a  circumftanceof  fo  much  importance  to  fu- 
ture chemifts,  feems  to  have  been  in  a  great  mea- 
fure  his  own  invention ;  alfo  that  of  meafuring 
the  quantity  of  air  extricated  from  various  mat- 
ters in  diftillation,  fermentation,  &c.  Dr.  Hales* 
apparatus  was  extremely  fimple,  confiding  prin- 
cipally of  a  fmall  retort,  a  bolthead  and  a  glafs 
cylinder  Handing  in  a  veiTel  of  water.  The  air 
generated  in  the  procefs  difplaced  the  water,  and 
the  fpace  occupied  by  this  air  deternnined  its 
quantity.  If  he  wanted  to  afcertain  the  quantity 
of  air  confumed  by  a  burning  candle  or  living 
animal,  he  placed  them  on  a  pedeftal,  under  a 
glafs  cylinder  Handing  in  water,  which  water  he 
raifed  to  a  certain  height,  by  drawing  out  the  air 
by  nrteans  of  a  fyphon.  As  the  air  diminillied 
during  the  experiment,  the  water  neceffarily 
rofe. 

Dr.  Hales  determined  the  quantity  of  air  pro- 
duced or  loft  in  his  experiments,  by  marking, 
with  a  waxed  thread,  the  point  to  which  the  wa- 
ter in  the  cylinder  rofe  or  fell  ^  and,  when  the  ex- 
periment was  over,  by  filling  the  fpace  which  the 
air  had  occupied,  with  water  poured  from  a  vef- 

fel. 


d66    PNEUMATICAL  APPARATUS. 

fel,  which,  with  its  contents,  he  had  previoufi,y 
weighed.  Having  now  filled  the  fpace  in  the  cy- 
linder,  he  weighed  the  veifel  of  water  a  fecond 
time,  and  the  deficiencv  gave  the  weight  of  W4- 
ter  required  to  fill  the  fpace  occupied  by  the  air. 
Thus  he  fixed  a  ftandard,  by  which  the  quantity 
of  air  generated  or  dlrninifhed  by  different 
means,  might  be  accurately  compared  and  deter-* 
mined. 

When  his  fubjecfb  promifed  no"  great  quantity 
of  air,  the  Dodor's  apparatus  confided  of  a  com- 
mon jelly-glafs,  into  which  he  put  the  ferment- 
ing matter;  and  a  fmall-beer  tumbler,  which^^ 
covering  the  jelly-glafs,  he  placed  in  a  bafon  of 
water.     He  then  fucked  out  part  of  the  air  thro' 

A. 

a  cyphon,  and  left  the  matcer  to  ferment.  The 
air  thus  produced  by  fermeotaLicinj  he  found  to 
be  permanently  eiaflic.  This  fpecies  of  air  was 
afterwards  diftinguifhed  from  other  elaftic  fluids  - 
by  the  name  of  Jixed  airy  by  Dr.  Black,  of  Edin-  I 
burgh,  who  difcovered  it  to  be  a  conilituertt 
principle  of  calcareous  earths  and  alkaline  faits, 
and  that  they  become  cauftic  in  confequence  of 
being  deprived  of  this  principle  by  burning,  or 
by  folution  in  acids.  But  in  judice  to  the  memory 
of  Dr.  Hales,  we  mufl  remember,  that  the  pro- 
cefs  for  confining  and  meafuring  fixed  air  expel- 
led from  calcareous  earth  by  acid  fokitions,  was 
originally  his  ;  nor  muft  we  forget  that  this  in- 
quifitive  philofopher  alfo  difcovered  that  lime, 

with 
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tvith  acids,  produced  no  fixed  air.  This  fa£l  na- 
turally fuggeded  a  fuppofuion  that  caujlic  lime 
differed  from  ndld  calcareous  earth  only  in  the 
want  of  fixed  air. 

We  learn  alfo  from  the  experiments  of  Dr. 
Hales,  that  he  produced  nitrous,  infiammable, 
and  phlogidicated  airs,  though  he  did  not  difco- 
ver  their  nature  and  properties.  He  likewifc 
proved  the  diminution  of  air  by  a  burning  candle^ 
and  by  living  animals;  and,  I  believe,  he  was 
the  inventor  of  the  very  ingenious  contrivance  pf 
fetting  fire  to  inflammable  bodies  confined  by  w«i- 
ter  under  a  glafs  veffcl,  by  means  of  a  burning- 
lens.  He  likevvife  difcovered  the  abfarption,  as 
he  called  it,  of  atmofpheric  air  by  nitrous  gas  5 
that  is  the  diminution  of  bulk  when  thefe  fluids 
are  mixed  :  an  experiment  by  which  it  hath  beea 
fince  imagined  the  comparative  falubrity  of  the 
^ir  might  be  determined. 

When  Dr.  Hales  wanted  to  draw  aut  the  air 
from  his  inverted  cylinder,  in  order  to  make  the 
water  rife  in  it,  he  commonly,  as  I  have  faid 
before,  fucked  it  through  a  fyphon  ;  but  when 
the  air  was  of  a  noxious  kind^  he  fixed  to  the 
cyphon,  the  nofe  of  a  large  bellows,  whofe  wide 
fucking  orifice  was  clofed  up.  By  now  enlarging 
the  bellows,  he  drew  out  of  the  glafs  cylinder  as 
much  air  as  he  thought:  proper. 

Doiftor 
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Do6lor  Macbride,  of  Dublin,  above  twenty 
years  ago,  piibiiihcd  Experimental  RJfaySy  to  prove' 
the  power  of  fixed  air  to  counterad  putrifadlion. 
In  this  volume  he  exhibits  a  fimple  apparatus  (the 
original  contrivance  of  Dr.  Black)  by  which  the 
fixed  air,  from  any  efFervefcing  mixture,  may  b^ 
eafily  communicated  to  a  caudic  fluid,  which 
will  receive  it  with  avidity.  This  apparatus  con- 
fifts  of  two  glafs  bottles  or  phials,  with  the  oppo-? 
fite  ends  of  a  bent  glafs  tube  fixed  in  the  rnouth 
of  each,  in  fuch  a  manner  as  to  be  perfecSly  air- 
tight. In  the  (houlder  of  the  bottle  defigned  for 
the  efFervefcing  mixture,  is  drilled  a  fmall  hole^ 
through  which,  by  means  of  a  glafs  funnel,  the 
vitriolic,  or  other  acid,  is  poured  upon  the  alkari 
or  Calcareous  earth  previoufly  put  into  tlie 
bottle. 

In  Dr.  Macbride's  firft  contrivance,  the  ends  of 
the  curved  tube  were  clumfily  fecured  by  luting. 
He  afterwards  fixed  a  metal  tube  in  the  centre  of 
a  cover  that  fcrewed  on  to  the  top  of  one  phial, 
and  he  fecured  the  oppofite  end  of  the  tube  in  the 
mouth  of  the  other  bottle,  by  means  of  leather 
wrapped  round'  it.  To  this  apparatus  Mr.  Dean, 
a  friend  of  the  Dodor's,  as  a  final  improvement, 
added  an  air  valve,  which,  being  fixed  in  the 
neck  of  the  recipient,  prevented  the  return  of 
the  fixed  air.  If  he  had  fitted  the  two  ends  of  his 
glafs  tube  into  the  necks  of  the  phials  by  grind- 
ing! 
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ing,  both  his  luting  and  his  metal  tube  and  cover 
would  have  been  unnecefTary.  This  fimple  ap- 
paratus is  very  ufeful.     See  Plate  VII .  fig.  i. 

The  celebrated  Dr.  Prieftley,  with  a  genius  for 
philofophical  experiments  peculiar  to  him.felf, 
hath  demonftrated  the  exidence  of  fevcral  fpecies 
3f  elaftic  fluids  :  he  hath  difcovered  the  means  by 
which  they  may  be  procured ;  afcertaincd  their 
properties^  and  taught  us  the  art  of  retaining, 
transfufing,  transferring,  and  mixing  them,  with, 
the  fame  facility  as  if  they  were  vifible  and. 
palpable  liquids.  The  apparatus  for  thefe  pur- 
pofes  is, 

1.  A  wooden  trough,  or  pail,  about  two  feet  in 
ength,  one  foot  and  half  wide,  and  eleven  inches 
ieep.  In  this  tub,  about  two  inches  below  the 
top,  is  fixed  a  fhelf,  an  inch  and  a  half  thick,  and 
lalf  the  width  of  the  vefiel,  with  holes  three 
nches  afunder  near  the  edge,  a  quarter  of  an 
nch  in  diameter  in  the  upper  furface,  and  in  the 
Jnder  furface  hollowed  out  in  the  fhape  of  funnels. 
Phis  vefTcl  is  filled  with  water,  fo  that  the  fhelf 
nay  be  about  half  an  inch  below  the  furface. 

2.  Cylindrical  glafs  jars  of  various  dimenfions, 
Tom  four  to  ten  inches  in  height,  and  from  two 
:o  three  inches  wide. 

3.  Phials  of  flint  glafs,  of  various  fizes,  with 
ound  and  thin  bottoms ;  their  mouths  exadly 
itted,  by  grinding,  to  glafs  tubes  bent  in  the 
orm  of  an  S. 

P  4.  A 
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4.  A  fmall  glafs  funnel. 

With  this  apparatus  (Plate  VII.  fig.  2.)  the 
life  of  it  being  well  underflood,  many  very  curi- 
ous experiments  may  be  performed.  The  expla- 
nation of  a  few  general  principles  will  open  an 
extenfive  field  of  en-quiry  to  an  inventive  genius, 
who  will  gradually  be  led  by  analogy  to  multiply 
his  experiments,  and  enlarge  his  apparatus. 

We  know  that  different  kinds  of  air,  or  gas, 
may  be  procured  from  earths  find  metallic  calces 
by  means  of  acids,  or  by  heat  alone.  If,  in  order 
to  determine  the  fpecies  of  gas^.  or  for  any  oth-er 
ptirpofe,  I  wifli  to  (soiled  a  qoantky  of  this  gas, 
and  confine  it  by  water  in  the  upper  part  of  a 
glafs  cylinder,  I  plunge  the  cylinder  fideways 
into  the  tub  of  water.  When  thus  entirely  im- 
merfedj  I  give  it  a  perpendicular  dire6liron  with 
the  open  end  downwards,  and,  in  that  pofuion^ 
place  it  on  the  fnelf,  proje6ling  fo  far  overthe 
edge  as  to  adm/it  the  end  of  a  glafs  tube.  The 
cylinder  thus  placed  is  completely  filled  with 
water.  The  ingredients  that  are  to  produce  the 
gas  being  put  into  one  of  my  round-bottomed 
phials,  i  fix  the  ground-end  of  a  bent  tube  into 
Its  mouth,  and  introducing  the  oppofite  end  un- 
der the  edge  of  the  cylinder,  leave  the  phial  fuf- 
pended  over  the  fide  of  the  tub. 

If,  for  example,  I  W3.ni  fixed  air ^  the  contents 
of  the  phial  being  chalk  and  vitriolic  acid,  or  any 
other  calcareous  earth  with  any  other  acid,  with- 

0U£ 
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out  the  aiTiftance  of  heat,  I  (hall  immediately 
perceive  the  aerial  fluid  rife  in  bubbles  through 
the  water,  and,  coUeding  in  the  upper  pare  of 
the  jar,  difplace  a  quantity  of  water  equal  to  its 
own  bulk  :  for  air  being  lighter  than  water 
mud  necefiarily  occupy  the  upper  part  of  the 
veffeL 

If  the  contents  of  the  phial  be  fuch  as  will  pro- 
duce pure  air,  inflammable,  or  any  other  kind  of 
air,  by  the  application  of  heat,  I  apply  the  flame 
of  a  lamp,  or  candle,  or  burning  charcoal,  gra- 
dually to  the  bottom  of  the  phial,  and  immedi- 
ately I  (hall  fee  the  air  bubbling  through  the 
water,  which  it  will,  by  degrees,  force  down  into 
the  tub,  and  fill  the  whole  jar  or  cylinder.  The 
jar  thus  filled,  I  Aide  to  the  back  part  of  the  fhelf, 
where  it  will  remain  without  any  alteration  in  the 
ijuantity  or  quality  of  its  contents,  unlefs  the  air 
be  in  any  degree  foiuble  in  water.  The  cylinder 
being  thus  removed,  I  have  room  for  others  on 
the  edge  of  the  ihdf.  Two  or  more  of  thefe  ope- 
rations may  proceed  at  the  fame  time  v/ith  tubes 
of  diflVrent  lengths. 

If  I  know,  or  fufpe^b,  that  different  kinds  of 
air  will  arife  at  difl^ercnt  periods  of  the  procefs,  it 
'  is  neceflary  to  change  the  jars  frequently,  and,re- 
ferve  them  for  future  examination.  They  may 
be  eafily  removed  from  the  tub,  and  placed  in  any 
other  part  of  the  room,  by  Aiding  the  cylinder 
v^vith  one  hand  into  a  breakfafl:  faucer,  held  under 

P  2  the 
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the  furface  of  the  water,  with  the  other.  In  ^ 
multiplicity  of  thefe  glafs  veffels  nearly  of  the 
fame  fize  and  (hape,  it  is  difficult  to  avoid  mif- 
taking  one  for  another  r  to  prevent  this,  itisufuai 
to  diftinguifh  them  by  paper  labels;  but  fuccef- 
five  nunnbers,  i,  1,  3,  &c.  engraved  on  the  jars, 
is  a  much  better  method.  By  ufing  the  lowed: 
number  firft,  and  invariably  appropriating  the 
fame  number  to  the  fame  kind  of  air,  where  the 
fpecies  is  certain,  midakes  may  be  eafily  pre- 
vented ;  and,  where  the  fpecies  is  doubtful,  the 
lowed  number  will  always  indicate  that  which 
was  iirft  produced  j  and  the  higheft,  that  which 
clofed  the  procefs.  The  different  kinds  of  air 
may  be  thus  numbered — No.  i.  Pure  air  -,  2.  ae- 
rial acid;  J,  inflammable  air ;  4.  phlogifticated 
air;  5.  nitrous  air;  6.  vitriolic  acid  air  ;  7.  ma- 
rine-acid air ;  8.  nitrous-aCid  air;  9.  fluor-acid 
air;   10.  alkaline  air;   11.  hepatic  air. 

If  1  have  filled  feveral  jars  with  one  fpecies  of 
air,  which  I  want  to  collect  in  one  larger  veiTcl,  1 
plunge  this  veiTcl  fideways  into  the  tub,  and  when 
thus  filled  with  water,  fet  it  on  the  (helf  with  the 
open  end  downwards.  If  the  jars,  containing  the 
air,  ftand  upon  the  fiielf,  1  take  them  in  fuccefiion; 
and  Hiding  the  jar  off  the  flielf,  I  bring  its  edge 
below  that  of  the  larger  cylinder,  which  projedls 
beyond  the  verge  of  the  (helf.  I  then  gradually 
turn  horizontally  the  jar,  which  I  hold  in  my  hand 
under  water,  and  the  air  which  it  contains  being 

forced 
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forced  out  by  the  gravitation  of  the  denfer  water, 
fifes  into  the  upper  part  of  the  receiver,  forcing 
down  an  equal  bulk  of  water  into  the  tub.  I 
then  take  the  other  jars  and  empty  them  in  the 
fame  manner. 

If  any  fpecies  of  air  which  I  want  to  transfer  be 
^contained  in  ajar  fianding  in  a  faucer,  1  fink  the 
faucer  in  the  tub,  and,  bringing  the  edge  of  the 
jar  beneath  that  of  the  receiver,  proceed  to  tranf- 
fer  the  air  in  the  manner  above  defcribed. 

If  I  want  to  transfer  a  particular  fpecies  of  air 
from  ajar  on  the  flielf  into  a  phial,  in  which  it 
may  be  confined  by  a  cork  for  the  purpofe  of 
tranfpoftation ;  1  firft  fill  the  phial  with  water  by 
plunging  it  into  the  ciftern.  I  then  place  it  on 
the  fhelf,  with  its  mouth  over  one  of  the  holes, 
through  which  1  introduce  the  glafs  funnel,  and 
Aiding  the  jar,  which  contains  the  gas,  off  the 
flielf,  1  bring  its  edge  under  that  of  the  funnel, 
into  which  1  pour  the  elaftic  fluid,  by  gradually- 
lowering  the  clofed  end  of  the  jar,  If  the  holes 
in  the  fnelf  be  properly  excavated,  the  glafs  fun- 
nel is  generally  unnecefTary,  The  phial  being 
thus  filled  with  air,  I  Aide  it  off  the  fhelf,  and 
cork  it  whilft  under  water,  and  in  a  perpendicular 
pofuion. 

Dr.  Prieftley  difcovered,  that  in  mixing  at- 
mofpheric  air  with  nitrous  gas,  a  diminution  of 
bulk  took  place  in  proportion  to  the  purity  of  the 
former.     For  the  purpofe  of  trying  this  experi- 

P  3  nien?j 
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ment,  and  alfo  for  that  of  meafuring  various 
kinds  of  air,  it  is  necffiary  to  have  your  jars  gra- 
duated with  a  diamond,  each  divifion  containing 
one  ounce  weight  of  water,  and  thefe  ounces, 
which  are  confidered  as'  ounce  rneafures  of  air, 
fubdivided  into  ten  equal  parts. 

Thefe  jars,  thus  graduated,  are  fufficient  for 
experiments  that  do  not  require  any  great  degree 
of  accuracy.  But  if  you  widi  to  determine  the 
diminution  of  atmofpheric  and  nitrous  air,  with 
greater  precilion,  you  mud  be  provided  with  a 
glafs  tube  about  three  feet  in  length,  and  one 
third  of  an  inch  wide,  graduated  into  meafures, 
tenths,  and  hundred  parts  of  a  meafure,  beginning 
from  the  clofc  end  of  the  tube.  In  this  tube, 
previoufly  filled  with  water,  and  properly  fup- 
ported  in  the  tub,  the  two  airs  may  be  eafily 
mixed  by  means  of  the  glafs  funnel  :  or  they  may 
be  mixed  in  a  jar,  and  afterwards  transferred  to 
the  tube  for  more  accurate  admeafurement.  Buc 
this  accuracy  is  of  lefs  importance  than  was  firft 
imagined.  The  diminution  of  air  in  this  expe- 
riment, is  an  imperfect  criterion  of  the  falubrity 
of  the  atmofphere*  InPcruments  of  various  con- 
ftrudion,  called  eudiometers ,  haVQ  been  lately  in* 
vented  fpr  the  purpofe  of  thus  determining  the 
purity  of  the  air,  by  its  diminution  Vv'hen  mixed 
with  nitrous  air  in  equal  proportions.  They  are 
ingenious  contrivances^  but  of  very  little  ufe,  as 
• '  a  nar* 
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a  narrow  graduated  glafs  jar,  or  tube,  will  anfw^r 
every  purpofe,  and  is  preferable  on  account  of  its 
fiiTiplicity.  We  mud  remember,  that  the  purer 
the  air  the  greater  the  diminution  ^  and  that,  in 
trying  the  purity,  or  (according  to  Dr.  Prieftley) 
ithe  degree  of  dephlogiftication,  the  two  airs  are 
mixed  in  equal  proportions,  viz.  one  ounce  mea- 
fure  of  each. 

Modern  chemifls  indicate  the  degrees  of  dimi- 
nution of  air  by  decimal  numbers  thus  i,  6; 
I,  46  s  o,  65;  o,  9,  &c.  To  perfons  unac- 
quainted with  decimal  fradions,  thefe  numbers 
are  unintelligible.  But  they  are  eaCiiy  compre- 
hended, if  we  apply  them  to  the  meafuring  tube, 
each  ounce  meafure  of  which  is  divided  into  ten 
equal  parts,  ^nd  each  of  thefe  fubdivided  alfo 
into  ten  equal  parts  j  fo  that  the  whole  meafure 
contains  TOO  parts.  Now  the  two  meafures  of 
(air,  if  no  diminution  were  to  happen,  would  oc- 
cupy 20  tenths,  or  200  hundredths.  But  if,  after 
they  are  mixed,  they  fill  only  one  meafure  ancj 
fix  tenths  of  the  fecond  meafure,  1  write  it  thus, 
J,  6. — If  they  occupy  one  rneafure,  four  teri!:h$ 
^nd  fix  of  the  fubdivifions  of  the  fifth  tenth,  I 
write  it  thus,  i,  46:  that  is,  one  meafure  and  46 
hundred  parts.  If  the  water  rifes  quite  above  the 
fecond  meafure,  and  up  to  65  in  the  firfl:  meafure^ 
I  write  it  in  this  manner,  o,  6§,  Thus  air  is  faic} 
fo  be  of  the  ftaadard  i,  2  j  1,6,  &c. 
fc  ^  i  Some 
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Some  kincjs  of  air  are  difTolved  or  abforbed  by 
water  ^  they  mud  therefore  be  confined  by  quick- 
filver  infbead  of  water.  A  fmall  wooden  ciftern^ 
with  the  bottom  made  cylindrical,  may  be  conve- 
niently ufed  for  this  purpofe,  with  jars,  &;c.  on 
la  lels  fcale. 

If  I  wifh  to  extrad  a  gjis  from,  or  convert  any 
folid  fubftance  into  gas,  by  means  of  heat,  with  a 
pofitiye  excluflon  of  atmofpheric  air,  I  put  the 
fubilance  into  one  of  the  phials  with  a  thin  round 
bottom.  I  then  fill  it  with  quickfilvtT,  and  in- 
vert it  in  a  yeflel  containing  a  quantity  of  the 
fame  fluid.  The  fubftance  on  which  I  am  to  ope- 
rate being  lighter  than  the  mercury,  will  remain 
preiTed  againft  the  inverted  bottom  of  the  phial. 
To  this  fubftance  I  apply  the  focus  of  a  burning- 
glafs.  The  air  thus  produced  by  heat,  will,  by 
its  elaflicity,  prefs  out  the  quickfilver  and  occupy 
the  upper  part  qf  the  inverted  phjal. 

If  I  mean  to  operate  on  a  quantity  of  rnatter 
too  large  to  be  contained  in  the  bottom  of  a 
phial,  and  which  may  require  a  confiderable  de- 
gree of  heat,  I  make  ufe  of  a  common  gun-bar- 
rel, in  this  manner.  Having  dropped  the  fub- 
ftance, wh^ch  is  to  produce  the  inflaaimable  or 
other  ^ir,  into  the  parrel,  the  touch-hole  being 
previoufly  fpiked  up,  I  fill  the  barrel  with  land 
that  has  been  well  burnt.  I  then  lute  one  end  of 
the  ftem  of  a  tobacco  pipe  into  the  mouth  of  the 
gqn-barrelj  and^  to  the  otfier^  I  tie  a  bladder^, 

from 
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from  which  I  have  preffed  out  the  ain  I  now 
thrnft  the  butt  end  between  the  bars  of  a  common 
grate,  and  fupport  th^  apparatus  by  a  firing  or  iron 
tripod.  This  fimpie  contrivance,  which  is  ori- 
ginally Dr.  Prieftley's,  is  fufFiCient  for  many  pur- 
pofes.  By  tying  the  neck  of  the  bladder  when 
filled,  the  air  may  be  eafily  tranfported,  prefer- 
ved,  or  conveyed  into  a  jar  landing  on  the  fhclf 
in  the  water,  by  bringing  the  mouth  of  the  blad- 
der under  its  edge  with  one  hand,  and  cutting 
the  firing  with  the  other. 

This  apparatus,  however,  though  eligible  for 
its  fimplicity,  and  the  eafe  with  which  it  may  be 
procured,  is  improper  in  experiments  where  ei- 
ther the  fubje6i:  or  the  produce  is  known  to  aft 
upon  iron.  In  fuch  cafes,  a  fmall  glafs  retort^ 
with  a  long  neck,  mud  be  ufed.  (Plate  VIL 
fig.  4.)  It  may  be  placed  in  a  portable  furnace, 
or  on  a  chafingdifh  of  charcoal.  To  the  mouth 
of  the  retort,  a  glafs  tube  may  be  luted,  with  a 
mixture  of  pipeclay  and  fand,  and  bent  fo  as  to 
turn  up  under  the  receiver  (landing  in  water  or 
quickfilver ;  or  the  neck  of  the  retort  being  long, 
and  curved  a  little,  may  anfwer  the  purpofe  of  a 
tube. 

In  certain  chemical  mixtures  for  the  produfiion 
of  gas,  the  efFervefcence  is  fo  fudden  and  violent 
as  to  drive  the  liquor  over  the  top  of  a  common 
phial  into  the  tube.  To  obviate  this  inconve- 
nicncy,  Df,  Frieftley  ufed  long  phials,  with  thin 

and 
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and  round  bottoms,  like  thofe  above  defcribed, 
Glafs  tubes  of  different  fliapes  mufl:  be  fitted,  by 
grinding,  to  the  mouths  of  thefe  phials.  If, 
with  any  particular  view,  I  want  to  pafs  the  air 
produced  in  the  long  phial,  through  fucceffive 
veflfels  of  water,  or  any  other  fluid,  I  adapt  the 
ground  end  of  a  fyphon  (fo  bent  that  the  legs  are 
parallel)  to  the  m.outh  of  the  long  phia),  and  pafs 
the  other  leg  through  the  mouth>  to  the  bottom 
of  the  firil  bottle  containing  the  water,  In  the 
fhouider  of  this  bottle  there  is  a  ground  perfora- 
tion above  the  fui-face  of  the  water.  Into  thi^ 
orifice  I  fix  the  fnort  leg  of  a  fecond  fyphon,  the 
longer  leg  of  which  goes  to  the  bottonri  of  a  fe- 
cond bottle  of  water  i  and  fo,  if  neceffary,  1  pro- 
ceed to  a  third  and  fourth.  With  an  apparatus 
of  this  kind,  though  of  a  conftrudion  fomewhat 
different.  Dr.  Frieilley  impregnated  water  with 
nitrous  vapour,  which  water  aflumed  different 
colours  at  different  periods  ef  the  procefs.  See 
Plate  Vlf.  fig.  3. 

For  impregnating  water  with  the  aerial  acid, 
commonly  obtained  by  mixing  oil  of  vitriol  with 
chalk,  for  the  purpofe  of  making  artificial  pyr- 
mont,  and  other  acidulous  mineral  waters,  Df. 
Ptieftley  firil  invented  an  apparatus  that  fuflici- 
cntly  anfwered  the  purpofe  of  experiment.  Dr. 
Nooth  improved  upon  this  invention  in  the  cori^ 
ftruftion  of  a  glafs  urn,  which  is  now  in  general 
ufe.      Dr.  Withering,   of  Birmingham,    in  the 

ye^r 
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year  1781,  in  a  letter  which  was  publifhed  in  the 
fifth  volume  of  Dr.  Prieftley's  writings  on  air,  de-f 
fcribed  another  apparatus,  of  his  own  invention, 
for  impregnating  water  with  calcareous  gas.  It 
is  a  very  ingenious  contrivance  ;  but  the  bladders, 
the  copper,  brafs,  and  leather  tubes  of  which  it  is 
compofed,  are  objections  which,  though  perhaps 
of  no  folid  importance,  will  not  be  eafily  re- 
moved. Dr.  Nooth's  apparatus,  being  made  en- 
tirely of  glafs,  and  confequently  much  neater,  at 
lead  in  idea,  certainly  deferves  the  preference. 
This  apparatus,  and  the  method  of  ufing  it  I  (hall 
therefore  defcribe.  But  before  I  proceed,  it  is 
necelTary  to  obferve,  that  Dr.  Nooth's  invention 
has  been  improved  by  Mr.  Parker  and  Mr, 
Blades. 

This  apparatus  coofifls  of  three  diflindl  glafs 
veffels,  a  glafs  funnel,  and  a  mahogany  ftand. 
The  lowermoft  of  thefe  veffels,  which  when  they 
are  joined  is  the  foot  of  the  urn,  is,  in  fnape,  like 
a  bell.  In  the  fide  of  it  is  a  hole  fitted  with  a 
ground  ftopper,  for  the  purpofc  of  occafionally 
letting  out  the  air  when  the  efFervefcence  is  too 
violent,  or  of  adding  more  acid.  If  the  ftopper 
be  not  prefled  in  too  tight,  it  will  bounce  out  of 
its  own  accord,  when  there  is  more  fixable  air 
in  the  vefTel  than  can  pafs  eafily  into  the  water, 
and  v/ili  thus  prevent  a  dangerous  explofion. 

The  middle  velTel,  which  is  the  largeft,  and 
contains  the  water  to  be  impregnated,  has,  at  the 

bottom, 
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bottom,  a  neck  which  fits,  by  grinding,  into  the 
mouth  of  the  hollow  pedeftal  above  defcribtd. 
This  neck  contains  a  glafs  valve,  which  fuffers 
the  fixabie  air  to  rife  through  it  into  iht  water, 
but  prevents  the  water  from  defcending. 

The  upper  velTcl  which,  from  its  (hape,  I  call 
the  funnel,  is  alfo  fitted,  by  grinding,  into  the 
mouth  of  the  middle  glafs  which  contains  the 
water.  The  ufe  of  this  upper  veilci  is  to  receive, 
through  its  bent  tube,  the  water  which,  di^ring 
the  procefs,  would  otherwife  Qvcrflow  lo  the 
mouth  of  this  funnel  there  is  a  fmooth  glafs  ftop- 
per,  that  preven|:s  the  efcape  of  the  air  merely  by 
its  weight  j  which  air,  therefore,  when  fufficient-? 
ly  accumulated  and  condenfed  to  lift  the  (topper, 
makes  its  way  out,  and  the  Itopper  being  lifted 
but  a  little,  falls  again  into  its  place:  fo  that  this 
apparatus  may  be  left  to  operate  by  itfejf  withr 
out  any  danger.     See  Plate  VII.  fig.  5. 

The  method  of  impregnating  water  with  aerial 
acid  by  means  of  this  glafs  machine,  I  fhall  now 
defcribe.  Having  filled  the  middle  vefiel  with 
water,  I  join  it  to  the  upper  one,  and  place  them 
on  the  mahogany  foot.  I  now  pour  into  the 
lower  vefTel,  or  pedeftal,  as  much  water  as  will 
cover  the  rifiqg  in  the  center  of  it,  which  will  be 
near  a  pint.  Through  the  fide  orifice  I  pour  one 
ounce  meajure  of  oil  of  vitrol,  by  little  at  a  time; 
for,  if  it  were  fuddenly  mixed  with  the  water,  the 
heat  produced  might  endanger  the  glafs.     I  then 

take 
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take  an  ounce  of  chalk,  or  rather  of  marble 
grofsly  pounded,  and  pour  it  through  the  wide 
glafs  funnel  into  this  mixture  of  vitriolic  acid 
and  water.  The  ufe  of  the  funnel  is  indif- 
penfibly  necefTary;  for,  without  this  precau- 
tion, fome  of  the  chalk  might  (lick  to  the  inter- 
nal furface  of  the  neck  of  the  pedellal,  which 
would  pement  it  fo  effedlually  to  the  middle  vef- 
fel,  that  it  would  be  impoffible  to  feparate  them 
without  breaking.  I  fuffer  the  cfFervefcence  to 
proceed  a  little  while,  that  the  common  air  may- 
be expelled.  I  then  join  the  apparatus,  and, 
taking  care  that  the  ftopper,  in  the  fide  of  the 
pedeftal,  is  not  too  tight,  I  concern  myfelf,  for 
the  prefent,  no  farther  about  it. 

The  fixable  air,  from  the  effervefcing  mixture 
in  the  pedeflal,  gradually  pafTing  through  the 
valve,  and  thence  through  the  water,  will  occupy 
the  upper  part  of  the  middle  veflel,  forcing  a 
quantity  of  water,  equal  to  its  own  bulk,  thro' 
the  bent  tube  into  the  upper  glafs.  By  taking 
off  the  two  upper  veffels  from  the  pedeftal,  and 
(baking  them  for  a  few  minutes,  part  of  the  gas 
will  be  abforbed,  and  the  water  in  the  upper  vef- 
fel,  which  i.  call  the  funnel,  will  fall  down.  After 
two  or  three  fuch  agitations,  I  lift  the  funnel  a 
little,  and  all  the  water  will  fall  into  the  middle 
veffel. 

But  water  may  be  impregnated  with  fixable 
air,  by  an  apparatus  much  more  fimole  than  any 

of 
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of  thofe  above  defcribed.  Let  a  glafs  tube  be 
ground  fo  that  one  end  fhall  fit  into  the  mouth 
of  a  quart  bottle,  and  the  other  into  a  jfhort  neck 
in  the  fhoulder  of  a  two-quart  decanter.  Let  the 
mouth  of  this  decanter  be  fitted  with  a  conical 
Hopper  ground  fmooth,  fo  as  to  be  air-tight  with- 
out adhefion.  Put  the  eff'ervefcent  mixture  into 
the  quart  bottle,  and  as  foon  as  the  common  air 
is  expelled,  join  it  by  the  tube  to  the  t^vo-quart 
decanter  containing  three  pints  of  water.  See 
Plate  VII.  fig.  6, 

The  fpace  in  the  decanter,  or  receiver,  above 
the  water,  will  foon  be  filled  with  aerial  acid, 
which,  being  heavier  than  atmofpheric  air,  will 
immediately  occupy  the  fpace  next  the  water^ 
and  gradually  accumulating,  will  force  the  lighter 
air,  which  fwims  on  its  furface,  to  lift  the  ftopper 
and  let  itfelf  out.  The  aerial  acid  will  now  fill 
the  entire  fpace  between  the  furface  of  the  water 
and  the  ftopper,  which,  when  too  much  compref- 
fed,  it  will  lift  up  and  part  of  it  will  efcape* 
Thus  condenfed  and  prefTcd  upon  the  water  by 
the  weight  of  the  ftopper,  this  acid  air  wqll  be 
fpeedily  abforbed.  If,  however,  the  operator  be 
very  impatient,  he  may  accelerate  the  procefs  by 
detaching  the  decanter  (putting  a  ftopper  into 
the  ftioulder-orifice)  and  ftiaking  it  as  long  and 
as  often  as  he  pleafes.  In  this  manner,  and  with 
this  fimple  apparatus,  I  conceive  he  will  faturate 
any  given  quantity  of  water  with  fixable  air,  in 

left 
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lefs  time  than  by  any  other  method  with  which  I 
am  hitherto  acquainted. 

Every  inventor  of  an  apparatus  for  impregnat- 
ing water  with  the  aerial  acid,  has  been  particu- 
larly attentive  to  its  paffage  through  the  watery  a 
circumftance  that  I  believe  to  be  of  no  impor- 
tance. I  quellc;i  whether  any  of  this  gas  be  ab- 
forbed  in  its  rapid  progrefs  from  the  bottom  of 
the  water  to  the  furface. 

After  writing  this  lad  paragraph,  I  determined 
to  put  my  conjecture  immediately  to  the  proof  of 
experiment,  I  took  a  two-ounce  phial,  and  fill- 
ed one  third  of  it  with  chalk,  broken  with  a 
hammer  in  pieces  juft  fmall  enough  to  enter  the 
bottle,  which  I  then  half  filled  with  vitriolic  acid 
diluted  with  water.  To  the  mouth  of  this  phial, 
I  adapted  the  fnortcr  end  of  a  glafs  fyphc^n,  and 
paiTed  the  long  leg  to.  the  bottom  of  a  three-pine 
glafs  decanter,  containing  a  quart  of  water.  The 
mouth  of  the  decanter  was  left  open.  The  effer- 
vefcence  proceeded  moderately  and  regularly,  fo 
as  to  emit  about  30  large  bubbles  in  a  minute. 

At  the  expiration  of  an  hour,  I  found  that  the 
water  had  received  no  impregnation  difcoverable 
by  the  tafle.  I  then  dropped  into  a  wine  glafs  of 
it,  many  drops  of  lime-water,  without  the  lead 
cloud  or  fign  of  decompofuion,  which,  1  know, 
mufl  have  appeared  if  there  had  been  any  aerial 
acid  in  the  water.  Now,  fince  not  lefs  than  1800 
bubbles  of  this  air  palTed  through  the  water,  in 

the 
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the  fpace  of  an  hour,  without  mixing  with  it  in 
the  fmalleft  degree,  it  is  very  evident  that  this 
part  of  the  procefs  is  entirely  ufelefs,  and  that  the 
abforption  of  fixable  air  is  at  the  furface  of  the^ 
water  only. 


SECT.     IIL 
ARTIFICIAL  MINERAL  WATERS. 

T ITITH  the  apparatus  for  infipregnating  water 
v/ith  aerial  acid  above  defcribed  (Plate  VII. 
fig.  6.)  all  the  celebrated  mineral  waters  may  be 
artificially  prepared,  by  adding  the  ingredients  to 
t^he  water  in  the  receiver  before  you  join  it  to 
the  bottle  containing  the  cfFervefcent  mixture. 

PYRMONT   WATER 

Contains  a  confiderable  proportion  of  magnefia, 
part  diflblved  by  the  aerial  acid,  and  part  by  the 
acid  of  vitriol,  eonftituting  Epfom  fait ;  lime 
diflblved  in  both  thefe  acids ;  a  little  common 
fait,  and  a  fmall  proportion  of  iron  diflblved  by 
the  aerial  acid.  But  the  medical  virtues  of  this 
water  are  rationally  fuppofed  to  be  principall)^^ 
owing  to  the  quantity  of  aerial  acid  which  it  con- 
tains in  an  uncombined  ftate.     The  gypfum^  that 
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is,  lime  combined  with  vitriolic  acid,  can  cer- 
tainly anfwer  no  falutary  purpofe  ;  nor  can  we 
fuppofe  that  lime  combined  with  aerial  acid, 
which  is  marble  or  common  chalk,  is  more  medi- 
cinal :  lime,  therefore,  may  be  properly  omitted. 
Magnefia  diffolved  by  the  aerial  acid,  is  the  com- 
mon magnefia  alba;  magneda,  of  rather  the  earth 
of  magnefia,  diffolved  by  vitriolic  acid,  is  Epfom 
fait.  The  firft  of  thefe  may  a61:,  in  a  fmali  de- 
gree, as  an  antacid,  and  the  latter  as  a  very  mild 
laxative.  Probably,,  however,  the  aerial  acid 
and  the  iron  are  the  only  ingredients  of  any  im^ 
portance. 

To  the  decanter  containing  three  pints  of  fpring 
water,  add  15  grains  of  Epfom  fait,  5  grains  of 
common  fair,  10  grains  of  magnefia,  and  5  grains 
of  clean  iron  filings.  Then  faturate  the  water 
with  aerial  acid,  and  you  will  produce  a  medi- 
cated Water  preferable  to  that  of  Pyrmont. 

SPA        WATER 

Contains  a  large  proportion  of  Magnefia  com- 
bined with  aerial  acid  j  fome  mineral  alkali,  cal- 
careous earth,  a  little  iron,  and  a  very  fmall  pro- 
portion of  common  falc.  The  aerial  acid,  uncom- 
bined,  is  about  half  the  quantity  of  that  which 
cxiflis  in  Pyrmont  water.  To  imitate  this  water, 
add  to  the  water  in  the  receiver  7  grains  of  mine- 
ral  alkali,    a  fcruple  of   magnefia,    iron  filings 

Q^  3  grains. 
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3  grains,  and  one  grain  of  conmmon  fait.  Join 

the   apparatus,    and    continue   the   procefs  until 

you  fuppofe   the  water   to   be  about,  half  fatu- 
rated. 

SELTZER     WATER 

Contains  a  large  proportion  of  common  fait ; 
magnefia  and  calcareous  earth  diflblved  by  aerial 
acid,  and  fome  mineral  alkali.  Into  the  receiver 
containing  three  pints  of  fpring  water,  put  60 
grains  of  common  fait,  one  fcruple  of  magnefia, 
15  grains  of  mineral  alkali,  and  7  grains  of 
chalk.  Join  the  apparatus,  and  continue  the 
procefs  until  the  water  is  aimofl:  faturated  with 
aerial  acid. 

SULPHURIOUS     WATERS 

Are  immediately  known  by  their  peculiar 
fmell,  refembling  that  of  putrid  eggs,  or  the 
waOiings  of  a  foul  gun.  Thefe  waters  are  im- 
pregnated with  what  is  called  hepatic  gas  ;  that 
^is,  air  difengaged  from  liver  of  fulphur  by  an 
acid.  They  may  be  artificially  prepared,  by  add- 
ing liver  of  fuiphur  inftead  of  chalk,  to  the  quart 
bottle  containing  oil  of  vitriol  and  water.  The 
quantity  of  this  hepar  mud  be  in  proportion  to 
the  impregnation  of  the  natural  water  you  wifh 
to  imitate.  Harrowgate  v;ater  is  ftrongly  ful- 
phuriouSj  and  contains  befides,  a  large  proportion 

of! 
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of  common  falt^  if  therefore  a  water,  fimilar  to 
that,  is  to  be  made,  half  an  ounce,  or  five  drams, 
of  fait  mufi:  be  put  into  the  receiver  containing 
three  pints  of  water  to  be  impregnated. 

But  the  apparatus  in  which  thefe  artificial  v/a- 
ters  are  made,  may  be  converted  to  many  other 
ufes,  particularly  in  paffing  air,  from  cffervefcenC 
mixtures^  through  water,  or  any  other  liquid. 
For  this  purpofe,  I  adapt  the  ground  end  of  a  fy- 
phon  to  the  mouth  of  my  quart  bottle,  and  pafs 
the  longer  leg  through  a  cork  in  the  neck  of  the 
two-quart  decanter,  to  the  bottom  of  the  liquid 
which  it  contains,  l(  then  1  want  to  colled  the 
gafs  under  a  jar  revcrfed  in  water  or  quickfilver, 
I  adapt  a  fecond  glafs  tube  to  the  fliort  neck  of 
the  decanter,  and  place  the  other  extremity  of 
the  tube  under  the  edge  of  the  jar,  into  v/hich 
the  gafs,  after  pafTing  through  the  liquid  in  the 
decanter,  will  necefTarily  rife.  If  it  be  requifite 
that  the  gas  fhould  pafs  through  more  than  one 
velTel,  any  number  of  them,  and  of  any  fize,  may 
be  joined  in  the  fame  manner,  by  means  of  glafs 
tubes.  (See  Plate  VII.  fig.  3.)  In  this  way  any 
kind  of  air  may  be  pafTed  through  lime  water,  in 
order  to  fcparate  it  from  the  f^.xed  air  with  which 
it  may  be  combined. 

Since  philofophers  have  been  of  opinion,  that 
the  conftituent  principles  of  water  are  inflam- 
mable and  pure  air,  various  attempts  have  been 
made  to  decompofe  this  compound,  by  forcing  it 

Q^  2  in 
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in  the  form  of  ftcam,  through  a  red-hot  tube. 
NoWj  thougli  they  have  not  fucceeded  in  the 
principal  obje6t,  they  have  difcovered,  in  forc- 
ing fleam  through  red  hot  tubes  filled  with 
charcoal,  or  iron  fhavings,  particularly  the  lafl, 
that  inflammable  air  in  great  abundance,  with 
different  proportions  of  fixable  air,  were  pro- 
duced. From  Dr.  Prieftley's  experiments  it  ap- 
pears, pretty  evidently,  that  the  inflammable  air 
was  expelled  from  the  charcoal  or  iron,  and  that 
the  water  contributed  nothing  to  its  formation. 
As  to  the  fixable  air,  on  the  modern  fuppofition 
that  it  confifts  of  the  fame  principles  as  water, 
and  of  which  it  is  confequently  a  modification, 
there  is  no  great  difficulty  in  accounting  for  its' 
produdion  in  this  procefs.  But  time,  I  believe, 
will  difcover  this  to  be  an  erroneous  hypothefis. 
With  all  due  deference  to  men  of  far  fuperior 
knowledge  and  abilities,  I  am  fl:ill  of  opinion, 
that  fixable  air  is  a  compound  of  pure  air  and  an 
acid  5  that  phlogifton  is  a  compound  of  fire  and 
an  acid,  and  thut  in  this,  as  in  all  other  phlogifl:ic 
proceflfes,  where  fixable  air  is  produced,  the  acid 
principle  of  the  fixable  air  is  fupplied  by  the 
phlogifton  which  is  confequently  decompofed. 
The  other  principle,  namely,  the  pure  air,  may 
be  fupplied  by  the  water,  fome  part  of  v^':ich 
is  decompofed  in  pafTing  through  the  red-hot^ 
lube* 

Dr. 
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Dr.  Pricftley  conflrudled  a  particular  kind  of 
furnace,  for  the  purpofe  of  heating  the  copper  or 
earthen  tube  through  which  the  fteam  was  impel- 
led :    it  appears,  from  the  plate  annexed  to  his 
fixth  volume,  to  be  a  kind  of  long  trough  of 
brick-work,  open  at  each  end,  with  a  grate  in 
the  middle  to  fupport  the  fuel.     In  one  end  of 
the  tube,  which  lies  horizontally  in  the  furnace, 
he  inferts  the  beak  of  a  glafs  retort,  in  which  he  , 
boils  the  water  by  means  of  another  furnace,  or  ^ 
lamp.     The  other  extremity  of  the  tube  commu- 
nicates with  the  pipe  of  a  worm-tub,  fuch  as  are 
commonly  ufed  in  diftillation.     This  tub  being 
filled  with  cold  water,  the  condenfed  fteam  falls 
in  drops,  into  a  veffel  ftanding  on  the  ground, 
through  a  pipe  fitted  to  a  fmall  orifice  in   the 
fboulder  of  this  receptacle  i    to   the  mouth  of 
which  is  fitted  another  tube,  bent  fo  as  to  pafs 
under  the  edge  of  ajar,  ftanding  reverfed  and  full 
of  water,  on  the  fliclf  of  the  water-tub  ufed  for 
other  pneumatical  experiments.     By  this  very  in- 
genious contrivance,  the  air  produced  in  the  pro- 
cefs,  is  feparated  from  the  fteam,  and  may  be  ex- 
amined at  leifure. 

But,  to  thofe  who  are  pofTefTed  of  a  portable  fur- 
nace, this  of  Dr.  Prieftley's  conftrudion  is  un- 
necefiary.  If  two  holes  are  drilled^  oppofite  to 
each  other,  in  the  upper  part  of  the  body  of  fuch 
furnace,  the  tube,  pafTed  through  tbem,  may  be 
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conveniently  heated  to  any  degree   that  may  be 
required.     See  Plate  Vil.  fig.  7. 

The  experinnent  of  fetting  fire,  by  the  eledri- 
cal  fpark,  to  a  naixture  of  pure  and  inflammable 
air,  and  thereby  producing  water,  is  performed 
in  a  ilrong  glafs  cylinder^  open  at  one  end  only. 
To  this  open  end  a  v/ooden  or  brafs  cap  is  firmly 
cemented,  and  the  opening  clofed  by  a  fcrevv- 
top.  Near  the  oppofite  extremity  of  the  cylinder 
ai'e  drilled  two  fmali  holes  diametrically  oppofite, 
through  which  two  brafs  wires,  exa6lly  fitting  the 
holes,  are  palled  and  fixed  fo  that  their  points  ap- 
proach within  three  quarters  of  an  inch  of  each 
other.  By  means  of  thefe  wires,  which  have 
knobs  at  their  external  ends,  the  eledric  fpark 
inflames  the  inclofed  air,  and  the  vv^ater  produced 
is  ken  trickling  down  the  internal  furface  of  the 
glafs.  Whether  this  water  be  the  efFe£l  of  com- 
pofition,  or  of  decompofition,  is  yet  matter  of 
difpute.     See  Plate  VII.  fig.  8,  a. 

With  a  (Iron g  cylinder,  thus  furniOied,  the  ex- 
periment never  fails  :  but  it  is  very  difficult  to ' 
drill  the  holes,  in  which  the  wires  are  inferred, 
v^ithout  breaking  the  glafs.  To  obviate  this  dif- 
ficulty my  worthy  friend  fFalker^  univerfally  dif- 
tinguiihed  as  an  experimental  philofopher,  palTes 
the  two  wires  through  two  fmali  glafs  tubes 
which  perforate  the  fcrew-top  of  the  cylinder. 
(See  Plate  VIL  fig*  83  b.)     The  only  inconveni- 
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ency  attending  this  apparatus  is,  that  the  fpark 
will  fometimes  pafs  froai  one  wire  to  the  other 
externally;  but,  in  general,  the  experiment  ilic- 
ceeds. 

Thofe  who  are  acquainted  with  experiments  of 
this  nature,  will  require  no  farther  defcription  of 
this  apparatus  ;  but,  for  the  fake  of  thofe  who  are 
not,  it  is  necelTary  to  be  more  minute,  and  alfo  to 
defcribe  the  manner  of  preparing  for  the  experi- 
ment. 

The  cylinder  mufi  be  of  fiint-glafs,  thick,  with 
a  round  bottom,  and  a  wide  neck.  On  to  this 
neck  mud  be  cemented  (fee  Cemenf)  an  open  brafs 
cylinder,  with  a  fcrew  on  the  outfide.  A  brafs 
cap,  or  cover,  with  two  holes  in  the  top,  and  a 
cork  cemented  to  its  internal  furface,  fcrews  on 
to  this  cylinder.  This  cork  is  perforated  by  two 
fmall  glafs  tubes,  through  which  two  brafs  wires 
are  pafled,  the  internal  points  bending  towards 
each  other,  and  the  external  knobs  receding. 
Thefe  wires  are  fecured  in  the  tubes  by  cementj, 
fo  as  to  render  the  cover  perfedly  air-tight. 

The  cylinder,  previous  to  the  reception  of  vi- 
tal and  inflammable  air,  muft  be  filled  with  quick- 
filver,  and  inverted  in  a  trough  of  the  fame  fluid, 
a  very  large  quantity  of  which  is  requifite  for  this 
experiment.  The  two  airs  are  procured  by  di-. 
(filiation,  and  introduced  in  the  fame  manner  as 
gas  in  general  is  thrown  into  vcflfels  inverted  in 
water.     When  the  cylinder  is  thus  properly  filled 
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with  the  two  airs,  and  the  quickfilver  confequent- 
ly  expelled,  it  ma/ be  lifted  ^  little  out  of  the 
trough^  and  the  cover  fcrewed  on,  without  any 
apprchenfion  that  the  faclitious  airs,  which  are 
lighter  than  that  of  the  atmofphere,  will  efcape 
through  the  mouth  of  the  velTel.  This  mixed 
air,  thus  confined,  may,  by  the  eleclric  fpark,  be 
fired  whenever  you  pleafe. 

There  is  another  apparatus  (Plate  VIL  fig.  9.) 
by  means  of  which,  inflammable  and  pure  air  may 
be  mixed  and  inflamed,  for  the  purpofe  of  pro- 
ducing  water,  with  lefs  trouble  and  without  any 
doubt  of  fuccefs.     If  a  fmall   quantity  of  iron 
filings,   together  with  diluted  oil  of  vitriol,  be 
put  into  the  phial,  inflammable  air  will  foon  iflTue 
through   the  extremity  of  the  tube.      Apply  a 
lighted  candle  to  this  extremity,  and  the  air  will 
immediately  take  fire.     You  then  introduce  the 
tube  through  the  neck  of  the  balloon,  and  the 
flame  will  continue  as  long  as  any  inflammable 
air  is  produced.     It  will  not  be  long  before  you 
will  perceive  water  condenfed  on  the  internal  fur- 
face  of  the  glafs,    and,  trickling  down   in  fmall 
currents,  colkded  in  the  bottom  of  the  balloon. 
In  this  experiment,  the  pure  air,  neceffary  to  the 
produdion  of  water,  is  fupplied  by  the  current  of 
atmofpheric    air,    which   rufhes    into    the   globe 
through  the  neck,  to  fupply  the  place  of  that, 
which,  being  rarified  by  the  heat  of  the  flame, 
and  being  confequently  lighter  than  the  external 
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air,  efcapes  through  the  upper  pipe.  By  this  cir- 
culation of  air,  the  inflammable  air  continues  to 
burn,  and,  in  confcquence  of  its  attradlion  to  the 
pure  air  in  the  atmofphere,  or  perhaps  rather  in 
confcquence  of  the  actradion  of  its  phlogifton  to 
pure  air,  a  combination  takes  place  by  which 
water  is  produced. 

That  water  (l^ould  be  thus  produced,  is  indeed 
a  wonderful  phenomenon  ;  neverthelefs  it  is  by 
no  means  decifive  as  to  the  conftituent  principles 
of  water.  Water  may  poffibly  be  a  real  fimplc 
clement,  notwithftanding  all  the  experiments  that 
'feem  to  prove  the  contrary.  Poffibly  it  may  be 
a  conftituent  principle  of  all  the  elaftic  fluids  with 
-which  we  are  hitherto  acquainted.  If  this  be  true^ 
the  water  produced  by  the  inflammation  of  pure 
and  inflammable  air,  is  merely  the  efi^edt  af  fie- 
compofition. 

Retorts  (Plate  VII.  fig.  4.)  are  a  neceflfary  part 
of  the  pneumatical  apparatus.  They  are  made 
of  common  bottle-glafs,  of  flint- glafs,  of  earth, 
or  of  iron.  They  are  ufed  for  expelling  diflferent 
kinds  of  gas  from  various  matters  by  means  of 
fire.  In  producing  pure  air  from  nitre,  Dr, 
Priefllcy  found  the  fmall  earthen  retorts,  made 
by  Mr.  Wedgewood,  far  preferable  to  any  other. 
M.  Lavoifier,  the  celebrated  French  chemifi:,  dif- 
appointed  in  the  ufe  of  glafs  and  earthen  retorts 
in  the  redudion  of  lead  from  minium,  for  the 
purpofe  of  meafuring  the  quantity  of  elaftic  fluid 
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feparated  ia  the  procefs,  contrived  a  retort  made 
of  plates  of  iron  foldered  together  with  copper. 
But  iron  fo  eafiiy  parts  with  its  phlogifton,- that 

Mr.  V7edgewood's  retorts  are  infinitely  prefer- 
able in  every  pneumatic  experiment  in  which  fire 
is  employed^  and  which  requires  accuracy. 


SECT.     IV. 

'furnaces.. 

'Ia/'E  sfe  taught^  by  experience?  that  combuf- 
tible  bodies  refufe  to  burn  without  the  ad- 
mi  ffion  of  air.  We  have  alfo  learnt  from  experi- 
ence, that  their  confumption  is  accelerated^,  and 
the  heat  increafed,  in  proportion  to  the  quantity 
of  air  made  to  pafs  through  the  fire  in  a  given 
time.  We  know  that  air  is  rarified  by  heat ;  that 
rarified  air,  being  lighter  than  denfe  air,  muil  ne- 
celTarily  rife  in  the  atmofphere,  and  that,  to  fup- 
ply  the  place  of  this  afcending  air,  the  cold  and 
denfe  air  will  rufii  in  below  with  an  impetus  pro- 
portionable to  the  rarefadion  above. 

On  thefe  eftablifhed  properties  of  air  and  fire, 
are  founded  the  principles  on  which  all  furnaces 
are  conftrucied.  The  furnaces  commonly  ufed 
by  brewers^  and  for  boiling  water  for  other  pur^ 
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■FURNACES.       .1^5 

pofes,  are  fimple  fabricks  of  brick,  confifbing  of 
a  cavity  for  containing  the  fuel,  an  iron  grate  for 
its  fupport,  a  door  for  its  introdudlion,  and  an 
opening  below  for  admitting  the  air  and  receiving 
the  a{hes.  Above  the  cavity  which  contains  the 
fire,  a  copper  is  fet  in  brick-work,  and  a  flue 
from  the  upper  part  of  the  fire-place,  communi- 
cates with  a  common  chimney.  If,  inftead  of  a 
copper,  a  pot  of  cafl:  iron  be  kt  in  brick-work 
above  the  fire-place,  you  have  a  fand-pot  for  the 
reception  of  a  retort  for  various  operations  In 
chcmiftry. 

For  the  purpofe  of  melting  metals,  a  wind  fur- 
nace may  be  conflruded  in  the  following  manner, 
fo  powerful,  as  entirely  to  fupercede  the  ufe  of 
bellows,  and  fo  durable  as  to  bear  conftant  work- 
ing for  a  confiderable  length  of  time.— Sink  a  ca- 
vity in  the  fioor  about  two  feet  deep,  four  feet 
long,  and  two  feet  wide.  Line  this  cavity  with 
one  tier  of  bricks,  fo  as  to  leave  a  fpace  of  about 
1 6  inches  between  the  fides.  One  end  of  this  ob- 
long cavity  mufl  be  left  open,  and  to  this  open 
end  mufl  be  adapted  a  fquare  wooden  trunk, 
which  pafTing  horizontally  under  the  fioor,  and 
through  the  wall  of  the  laboratory,  admits  the  ex- 
ternal air  through  an  iron  grate  fixed  in  the  wall. 
On  the  oppofite  extremity  of  this  excavation, 
place  a  cylinder  of  cafi:  iron,  about  an  inch  and 
a  quarter  in  fubflance,  20  inches  internal  diame- 
ter, and  24  inches  deep.     But  before  the  cylinder 

is 
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is  placed  upon  the  foundatiorij  two  iron  bars,  two 
inches  afunder^  muil  be  fixed  acrofs  the  cavity  at 
the  diftance  of  eleven  inches  from  the  clofed  end, 
for  the  fupport  of  the  fire-bricks  with  which  the 
cylinder  muft  be  lined  to  the  height  of  fix  inches 
from  the  bottom.  On  thefe  fire-bricks  you  reft 
a  grate  for  the  fupport  of  your  crucible,  and  of 
the  fuel.  From  the  grate  upwards,  you  line  the 
irylinder,  to  the  thicknefs  of  about  five  inches, 
with  glafs  grinder's  fand ;  which,  from  the  par- 
ticles of  glafs  it  contains,  becomes,  in  a  {hort  time, 
a  folid  vitrious  mafs,  capable  of  fullaining  any 
degree  of  heat.  The  founders  who  ufe  this  kind 
of  furnace,  generally  cover  that  part  of  the  under- 
ground cavity  which  projedls  in  the  front  of  the 
furnace,  with  an  iron  grate,  on  which  the  oper- 
ator fbands,  and  which  is  occafionally  raifed,  for 
the  purpofe  of  taking  out  the  afhes.  But  it  were 
much  better  to  have  this  trap-door  made  of  iron 
not  grated  ;  becaufe  the  grate  necelTarily  diverts 
the  dream  of  external  air.  About  two  inches 
from  the  top  of  the  cylinder,  a  lateral  flue  com- 
municates with  a  chimney  in  the  laboratory, 
which  ought  to  have  no  other  communication. 
The  coak,  or  charcoal,  is  put  in  at  the  top  of  the 
furnace,  which  is  then  covered  by  a  very  thick, 
fiut,  round  tile. 

M.  Macquer,  in  the  Tranfaftions  of  the  French 
Academy  for  the  year  1758,  defcribes  a  wind 
furnace  as  an  improvement  of  that  of  the  cele- 
brated M.  Potti  of  Berlin,  in  wh-tch  he  produced 

a  very 
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A  very  extraordinary  degree  of  heat.  It  is  con- 
ftruded  entirely  of  baked  clay;  is  of  a  quadran- 
gular  fornn,  and  confifts  of  three  parts^,  viz.  the 
body,  the  dome,  and  the  chimney.  In  the  firfl: 
of  thefe,  an  iron  grate  refts  upon  a  ledge  near  the 
bottom  which  is  open.  In  the  front,  four  inches 
and  a  half  above  the  grate^  there  is  a  femicircu- 
lar  opening,  like  that  of  a  common  oven,  and 
clofed  in  the  fame  manner  by  a  loofe  plug  of 
baked  clay.  The  dome  refts  upon  the  body,  of 
which  it  is  merely  a  continuation.  In  the  frong 
of  it,  which  flopes  backward,  there  is  alfo  a  femi- 
circular  door,  for  the  purpofe  of  putting  in  fuel. 
On  this  dome  ftands  a  chimney  of  baked  clay, 
fix  inches  in  diameter,  and  about  ten  feet  long, 
on  which  is  placed  another  cylinder  of  plate  iron 
twelve  feet  in  length.  This  furnace  ftands  upon 
.an  iron  tripod  about  fix  inches  high.  The  mi- 
neral fubjedof  the  operation  is  put  into  a  muftle, 
•which  refts  upon  two  bricks  ftanding  on  the  grace, 
Mr.  Baume,  from  whom  I  take  this  defcription, 
gives  no  dimenfions  except  that  of  the  chimney  : 
but,  from  that,  I  fuppofe  the  area  of  the  furnace 
to  be  about  ten  inches  by  fourteen. 

This  laft  mentioned  chemift  afterwards  con- 
ftru6led  a  wind-furnace  entirely  of  bricks,  which, 
he  fays,  produced  a  degree  of  heat  not  only  far 
fuperior  to  that  above  defcribed,  but  even  greater 
than  the  furnace  of  a  glafs-houfe.  This  fabric 
was  nothing  more  than  a  [perpendicular,  qua- 
drangular 
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drangular  tower  or  chimriey,  fifteen  feet  high  2 
the  area  ten  inches  by  thirteen  from  top  to  bottom.  ' 
There  is  a  grate  at  the  lower  extremity  5  fix  inches 
above  that,  an  oven- door  for  introducing  thd 
muffle ;  and  eight  inches  higher,  another  for  the 
coals..  This  tower  is  raifcd  about  eighteen  inches 
above  the  platform  of  the  laboratory,  i  have  no 
doubt  of  the  power  of  this  fimple  and  rational 
contrivance,  becaufe  the  chimney  is  not  con- 
tracled.  The  idea  of  increafing  the  draught  of 
air  by  contracting  the  chimney,  is  unphilofophical. 
You  may,  by  that  means,  increafe  the  roar;  but, 
inftead  of  accelerating,  you  impede  the  ftream  of 
air.  I  (hall  be  afked— "  How  comes  it  then, 
that  the  chimneys  of  our  houfes  are  prevented 
from  fmoking  by  contracting  them  at  the  top 
with  a  red  pot  ?"-— This  very  circumftance  is  a 
powerful  argument  in  favour  of  my  opinion. 
Thefe  red  pots  are,  it  is  true,  externally  fome- 
what  lefs  than  the  chimney  on  v;hich  they  ftand  ; 
but  from  their  thinnefs  and  circular  form,  their  in- 
ternal capacity  is  almoil:  twice  as  much.  L.et  us 
fuppoie  the  infide  of  a  chimney  to  be  twelve  inches 
rcjuare  :  a  pot  to  cover  this  chimney  muft  be 
feventeen  inches  diameter.  Now,  the  area  of  a 
fquare,  whofe  fides  are  12  inches,  is  144  inches  3 
but  the  area  of  a  circle  of  17  inches  diameter  is 
221.  So  that  the  good  effed  of  thefe  pots  is  en- 
tirely owing,  not  to  their  diminifhing,  but  to  their 
increafing  the  area  of  the  chimney  at  the  top. 

The 
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The  furnace  ufed  by  the  coach-founders,  and 
other  artifts,  in  London,  for  the  purpofe  of  re- 
fining filver,  is  more  fimple,  more  expeditious, 
and  nnore  powerful  than  any  of  thofe  defcribed  by 
chemical  authors.     It  confids  of  a  fimple  qua- 
drangular wind-furnace,  built  of  brick,  and  co- 
vered by  a  thick  flat  quadrangular  tile.     One  fide 
of  this  furnace   being  about  an  inch  and  a  half 
lower  than  the  other  three  fides,  there  is  confe- 
quently  an  aperture  on  that  fide  when  the  cover 
is  placed  on  the  mouth  of  the  furnace.     This 
open  fide  communicates  with  an  horizontal  trough 
of  brick-work,  about  two  feet  in  length,  fourteen 
inches  wide,  and  five  or  fix  inches  deep.     The 
oppofite  extremity  of  this  trough  communicates 
•with  the  chimney.     In  this  trough  the  operator 
places  his  teft  containing  the  filver  mixed  with 
lead,  and  then  covers  the  trough  with  two  thick 
tiles ;  thefe  being  contiguous  to  each  other,  and 
.to  that  which  covers   the   furnace,   confine   the 
flame,  which  paflTes  with  violent  impetuofity  over 
the  furface  of  the  metal.     The  middle  tile  is  oc- 
cafionally  lifted,  to  examine  the  progrefs  of  the 
operation.  This  furnace  has  every  advantage  over 
the  reverberatory  furnaces  defcribed   by  authors. 
The  tcfbs  ufed    by  the  artifls  in  this  branch,  are. 
made  entirely  of  calcined  bones. 

In  the  year  1731,  Dr.  Shaw  and  Mr.  Francis 
Haukibee,  publifhed  a  fmall  pamphlet  contain- 
ing the  dcfcriptian  of  a  portable  furnace,  witli 

feveral 
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feveral  copper-plates  well  engraved.  A  copy  of 
moft  of  thefe  plates  may  be  feen  in  the  fourth 
plate  of  chenniftry,  in  the  lad  edition  of  Cham- 
bers's Didionary.  The  idea  of  a  portable  fur- 
nace feems  to  have  originated  in  the  German 
chemifl  Becher,  This  of  Dr.  Shaw  confided  of  a 
coveTy  two  rings,  a  body,  and  3.  foot.  The  ufes  of 
thefe  feveral  parts  are  eafily  underftood.  The 
body  contains  the  fuel :  it  has  three  grates^,  to  be 
fixed  at  different  heights,  according  to  the  dif- 
ferent operations.  The  ring  placed  upon  the 
body  contains  retorts  for  diftillatlon.  If,,  inftead 
of  the  ring,  an  iron  pan  be  placed  upon  the  body, 
it  becomes  a  calcining  furnace.  The  cover  placed 
either  upon  the  body  or  the  ring,  renders  it  a  re- 
verberatory  furnace  for  cupellation,  &c.  To  tha 
body,  with  the  lower  grate,  an  alembic  may  be 
adapted  for  dillillation  of  fimple  waters,  &c.  By 
ufing  the  body  of  the  furnace  only  with  the  mid- 
dle grate,  with  a  pan  of  water  or  of  fand,  it  be- 
comes a  water  or  fand-bath,  whichfoever  may  be 
required.  The  body  without  a  grate,  (landing 
on  the  clofe  foot,  may  be  ufed  as  a  blaft  furnace 
for  fmelting  the  ores  of  lead^  iron,  or  tin.  In. 
Ihort,  there  are  few  chemical  operations  in  which 
fire  is  concerned,  that  may  not  be  conveniently 
performed  in  this  portable  furnace.  The  authors 
of  the  pamphlet  in  which  it  was  defcribed,  are 
filent  as  to  the  fubilance  of  which  it  was  made, 
upr  do  they  mention  any  lining.  Thefe  they  pro- 
bably 
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bably  thought  matters  of  unnecefTary  information, 
as  the  furnaces,  ready  fitted  for  bufinefs,  were 
advertifed  to  be  fold  by  Mr.  H-aukfbee,  in  Crane- 
court,  Fleet-ftreet. 

Dr.  Lewis,  in  his  Vommercium  Philo/ophico  tecni- 
cum,  defcribes  a  portable  furnace  compofed  of 
tvvo  black  lead  crucibles,  one  inverted  on  the 
niouth  of  the  other.  The  crucibles  which  he 
found  mod.  convenient  for  this  purpofe,  were 
thofe  marked  6b  on  the  bottom.  Their  perpen- 
dicular height  internally  is  about  twelve  inches, 
and  their  width,  at  the  tdn,  almofl:  eight.  A  round 
hole  is  fawed  in  the  bottom  of  each  crucible; 
that  in  the  lower  crucible  admits  the'air,  which 
efcapes,  through  the  hole  in  the  upper  pot,  into 
the  chimney,  when  the  crucibles  form  a  wind- 
furnace.  In  each  of  thefe  crucibles  a  round  hole 
is  fawed,  a  little  above  the  bottom,  for  the  pur- 
pofe of  occafionally  admitting  more  air,  or  of  in- 
troducing the  pipe  of  a  bellows.  Oppofite  to 
this  round  hole,  there  is  a  fmall  fquare  afh-hole  ; 
and,  over  this,  another,  of  the  fame  form,  for 
the  purpofe  of  introducing  fuel,  or  of  placing  a 
crucible  or  teil  on  the  lower  grate.  There  are 
three  grates  of  different  fizes  for  different  pnr- 
pofes,  as  in  the  other  portable  furnace  above  de- 
icribed.  To  thefe  lateral  apertures,  plugs,  fawed 
out  of  pieces  of  broken  crucibles,  are  adapted,  to 
be  inferted  or  omitted  occafionally. 

R  To 
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To  render  this  furnace  durable,  each  crucible 
is  bound  v/ith  three  or  four  thick  copper  wires, 
let  into  grooves,  and  faftened  by  twifting  their 
ends  with  a  pair  of  pincers;  and  the  mouth  is 
encircled  by  a  thin  copper  hoop,  to  prevent  it 
from  wearing  by  frequent  ufe.  In  order  to  in- 
creafe  the  dimenfions  of  the  furnace  for  the  pur- 
pofe  of  receiving  a  fmall  copper  ftill,  a  ring  of 
forged  iron,  fix  inches  in  height,  with  a  femi- 
circular  aperture,  is  placed  on  the  mouth  of  the 
crucible.  The  chimney,  either  upright  or  late- 
ral, is  of  plate-iron,  and  differs  in  no  refpe61:  from 
that  of  other  portable  furnaces. 

The  principal  objedlion  to  this  furnace  of  Dr. 
Lewis,  is  the  thinnefs  of  the  black-lead  crucibles; 
whence  not  only  a  quantity  of  heat  is  loft,  but  the 
operator  is  much  incommoded  when  it  becomes 
red-hot.  To  prevent  thefe  inconveniences,  iron 
furnaces  are  always  lined  with  lute,  which  is  ge- 
nerally compofed  of  clay  mixed  with  fand.  But 
this  lute  is  apt  to  crack  in  drying.  To  obviate 
this  evil,  Mr,  More,  fecretary  to  the  Society  of 
Arts,  &c.  in  a  paper  printed  in  the  fourth  volume 
of  their  Tranfadtions,  recommends  a  lining  of 
Windfor  or  Nonfuch  bricks,  fee  m  the  loam  of 
which  they  are  made  The  body  of  his  furnace 
is  a  cylinder  of  ftrong  plate-iron,  eleven  inches 
diameter,  and  twelve  or  fourteen  in  length,  ri* 
veted  or  brazed  together.  To  form  the  a(h-liole, 
z  piece,  four  inches  fquare,  muft  be  cut  out  at 

one 
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one  end,  and  an  iron  door  fixed  to  it.  Immedi- 
ately above  this  aperture,  three  iron  pins  at  equal 
diftances,  and  projecting  half  an  inch  or  more 
from  the  internal  furface  of  the  cylinder,  are  to 
be  firmly  rivited.  Four  or  five  inches  above  thefe 
pins,  you  are  to  cut  another  fquarc  hole  for  the 
purpofe  of  feeding  the  fire.  This  hole  likewife 
has  an  iron  door.  Having  now  rtrfted  your  grate 
on  the  three  iron  pins,  you  line  the  cylinder, 
from  the  grate  upwards,  with  the  fire-bricks 
above  mentioned,  which  mud  be  ground  to  the 
thicknefs  of  one  inch  and  a  half.  If  you  chufe, 
for  the  purpofe  of  ufing  grates  at  diiterent  heights, 
that  your  furnace  fnouid  be  internally  conical, 
the  lower  bricks  muH:  be  left  thicker,  arid  muft 
diminifh  gradually  to  the  top.  When  it  is  to  be 
ufed  as  a  wind  furnace,  the  upper  aperture  muft 
be  flopped  with  a  plug  of  fire-brick,  and  the  door 
fhut. 

There  is  anorhet*  kind  of  furnace  that  anfwers 
the  purpofe  of  diflillation,  by  means  of  a  lamp, 
perfedly  well  It  is  made  of  plate  iron,  with  a 
dome,  fand-pot,  and  feet,  of  the  fame  metal. 
It  is  worked  by  one  of  /\rgand's  lamps.  By 
taking  off  the  dome,  a  glafs  alembic  may  be  ukd 
inftead  of  a  retort ;  or,  where  no  great  degree  of  ^ 
heat  is  required,  it  may  be  worked  wich  the 
naked  retort,  without  the  iron  cap.  See  Plate 
VII.  fig.  10.  This  apparatus  1  firft  faw  at  Mr. 
Parker's  in  Fleet- Rreet. 
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Any  of  the  furnaces  above  defcribed  will  anfwcr 
the  purpofcs  of  experimental  cheiniftryj  but  an 
cxperinncntal  chennift  may  be  fo  fituated  as  to  be 
unable  to  procure  an  iron  furnace,  or  black-lead 
crucibles.  Perfons  fo  fituated  may  confl:ru(tt  a 
portable  furnace  equal  to  any  of  the  former,  and 
of  materials  that  may  eafily  be  obtained  in  any 
part  of  the  kingdom  :  thefe  materials  are  common 
garden -pots,  of  baked  earth:  they  may  be  had 
of  any  fize,  and  by  means  of  a  faw  and  a  file, 
may  be  eafily  adapted  to  any  chemical  purpofe. 

LAMP      FURNACE. 

This  apparatus  for  the  purpofe  of  diftilling,  by 
a  retort  either  naked  or  in  fand,  I  conftrud  in  the 
following  manner.  1  take  a  garden-pot  of  eight 
inches  external  perpendicular  height,  and  the  fame 
in  diameter.  Having  ground  the  top-edge  flat, 
by  rubbing  it  on  a  ftone  with  fand  and  water,  I 
enlarge  the  hole  in  the  bottom  (by  means  of  a 
round  file)  until  it  will  admit  the  glafs  chimney 
of  one  of  Argand's  lamps.  In  this  pot  I  place 
another,  meafuring  five  inches,  the  bottom  ap- 
perture  of  which  is  filed  to  the  fame  fize  as  that 
of  the  other,  with  which  it  exa6lly  correfponds. 
I  now  cue  off  about  three  inches  from  the  bottom 
of  a  pot  which  is  eleven  inches  in  diameter  at  the 
top.  This  bottom  inverted  forms  the  dome  of 
my  furnace,  and  fits  the  body  exactly.     Out  of 

each 
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each  of  thefe  I  faw  a  femicircular/«//i  for  the  neck 
of  the  retort.  The  mouth  of  the  inner  pot  fup- 
ports  either  the  naked  retort,  or  an  iron  ladle  with 
the  handle  cut  (hort,  by  way  of  a  fand-pot.  See 
Plate  VII.  Sg.  7,  a, 

A    WIND    FURNACE, 

For  fmelting  ores,  or  for  other  chemical  oper- 
ations that  require  a  great  degree  of  heat,  I  con- 
ftruft  in  the  following  manner. 

1  take  one  of  the  eight-inch  pots  above-men- 
tioned, and  faw  off  the  bottom,  I  then  take  one 
of  thofe  of  eleven  inches  diameter  at  the  top, 
and,  with  a  chifel,  fprm  three  ledges  in  the  in- 
fide^  at  equal  diftaaces,  for  fupporting  the  grate, 
and  at  fuch  a  diftance  from  the  bottom,  that  when 
the  fmaller  pot  reds  upon  the  grate,  the  upper 
edges  of  the  two  pots  may  be  nearly  equal. 
Having  enlarged  the  center-hole  in  the  bottom  of 
the  larger  pot  (the  pots  of  this  fize  have  alfb  three 
lateral  apertures)  to  two  inches  diameter,  I  fix 
the  grate,  and  having  placed  the  fmaller  pot 
upon  it,  I  fill  the  fpace  between  the  t\vo  pots 
with  the  niatter  which  I  fcrape  from  the  ftone  on 
which  the  mouths  of  the  pots  were  ground,  mixed 
with  a  little  pounded  gUfs,  and  a  fmall  quantity 
of  coal  duft.  The  lateral  holes  at  the  bottom  of 
the  large  pot  I  (lop  with  plugs  of  baked  clay  ;  fo 
that  they  may  be  clofed  or  open  for  the  purpofe 
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of  admitting  more  or  lefs  air.  When  thefe  three 
holes  are  clofed,  the  open, ngr  beneath-  iiie  grate 
is  much  fmaller  than  '\s  generally  given  to  wind 
furnaces,  through,  which  che  velocity  of  the  cur- 
rent of  air  is  imagined  lo  be  increafed  by  con- 
trading  the  chimney,  rtgardlefs  of  rhe  bottom 
aperture,  which,  authors  tell  us,  may  equal  the 
diameter  of  the  furnace.  Doubtlefs  this  is  an 
error.  The  aperture  beneath  the  grate,  in  every 
kind  of  wind  furnace,  Oiould  be  coniiderably  lefs 
than  that  of  the  ciumney,  contrary  to  the  direc- 
tions of  all  tht  writers  upon  this  fubje6t. 

One  of  the  three  laicral  holes  at  the  bottom  of 
the  external  pot,  I  fiift  enlarge  by  means  of  a 
round  file,  and  then  with  a  triangular  or  fiat  file, 
I  give  it  a  quadrangular  fhape,.  {loping  the  fides 
and  top  outwards,  fo  tha:  the  external  dimenfion 
of  this  afh-hole  is  greater  than  the  internal :  the 
bottom  is  horizontal  ^  therefore  the  plug,  cut  out 
of  a  piece  of  broken  pot,  can  neither  fall  outward 
noi  be  pufhed  into  the  furnace.  This  afh-hol^ 
needi  not  be  more  than  two  inches  wide,  and  one 
in  height. 

This  furnace  ftands  upon  an  inverted  pot  oif  tltc 
fame  fize,  with  a  large  hoi"  in  its  bottom,  and 
with  nree  large  pyramedil  o jenings  fawed  in  its 
fides  fo  as  to  form  a  kind  of  tripod.  I  make 
thefe  openings  pyramedal  .acher  than  arches,  be- 
caufe  1  can  faw  rght  lines  with  an  old  fcythe. 
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The  dome  is  an  inverted  pot  of  the  fame  fize 
as  the  inner  pot  of  the  body.  Out  of  the  nriouth 
of  this  donne,  which,  by  grinding,  fits  that  of  the 
inner  pot,  I  faw  a  triangular  aperture,  whofe  (ides 
are  four  inches,  for  the  purpofe  of  introducing 
fuel,  and  examining  the  (late  of  the  crucible. 
This  aperture  is  formed  and  pluged  in  the  fame 
manner  as  the  afh-hole  above  defcribed  :  that  for 
the  chimney  is  three  inches  diameter;  fo  that  it 
is  a  third  wider  than  the  aperture  below  the  grate. 
By  thus  fixing  the  dome  on  the  inner  pot,  it  (lands 
much  firmer  than  if  it  were  adapted  to  the  larger 
pot,  and  it  is  better  proportioned  than  that  of 
Dr.  Lewis,  which  is  too  large  for  a  reverberatory 
furnace. 

The  chimney  is  of  forged  iron^  and  compofed 
of  feveral  pieces  that  fit  into  each  other.  On  the 
outfide  of  the  bottom  piece,  about  an  inch  from 
the  lower  extremity,  there  is  a  thick  iron  ring, 
flat  on  the  under  fide,  which  reft  upon  the  dome. 
The  part  of  the  chimney  below  this  ring,  fixes, 
into  the  aperture  in  the  top  of  the  dome. 

The  body  and  dome  of  this  wind-furnace,  I  fe- 
cure  by  iron  hoops,  which,  being  put  on  whjlft 
red  hot,  require  no  other  fafl:ening.     Vide  Plate 

VII.    fig.   IF. 

Nothing  can  be  more  eafy  than,  with  thefe 
garden-potSj  to  con(lru6l  every  kind  of  furnace 
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that  can  be  required  for  experimental  chemiftry. 
An  ingenious  operator  will  niodei  them  to  his 
own  peculiar  intentions  with  great  facility> 


SEC  T.     V. 
B    L    O    W    .    P    I    P    E. 

^TpHIS  inftrument  is  a  neceflary  part  of  a  che- 
mical apparatus.  It  is  ufcd  by  goldfmiths, 
cnamellers,  and  other  artifts,  for  various  purpbfes. 
It  is  faid  to  have  been  firft  applied  to  the  analyfis 
of  minerals  by  Swab,  a  Swedilh  chemift,  about 
fifty  years  ago.  Since  that  time,  feveral  im- 
provements have  been  fuggefted,  both  in  its  con- 
ftruftion  and  application.  This  inftrument,  in 
its  moft  fimple  and  original  form,  was  nothing 
more  than  a  conical  brafs  tube,  ending  in  a  point, 
and  curved  near  the  extremity,  fo  as  to  be  ap- 
plied horizontally  to  the  flame  of  a  lamp  or  candle. 
But  thofe  who  frequently  ufed  the  blow-pipe, 
finding  an  inconveniency  from  the  accumulation 
of  water  which  ifTues  with  the  air  from  the  lungs, 
annexed  a  fmall  hollow  fphere  for  its  reception, 
Bergman,  in  his  diflertation  on  the  conftru6lion 
and  ufe  of  this  inftrument,  gives  a  particular  de- 
feription  of  that  which  he  himfelf  ufed,  and  which 

he 
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he  found  to  anfvver  befl:  the  purffofes  of  chemical 
inveftigation.  Tt  confifts  of  three  parts,  and  is 
made  of  pure  filver,  with  a  fmall  addition  of 
platina,  in  order  to  give  it  the  neceirar7  degree 
of  hardnefs.  Thefe  three  parts  fit  into  each  other 
v/ithout  fcrews.  To  the  nniddle  one  is  annexed 
a  flat  box,  inftead  of  a  ball,  for  colledling  the 
moifture. 

M.  le  Blond,  Medecin  Natura-tft  du  Roi,  in  a 
letter  to  the  editor  of  the  Journal  de  Phyfiquey  for 
February  1787,  propofes,  indead  of  blowing 
through  the  tube,  to  adapt  to  the  wide  end  of  ic 
a  leath-rn  bag,  the  fize  of  an  oxe's  bladder,  filled 
with  air  from  a  bellows;  or,  which  is  much  bet- 
ter, with  pure  air.  This  pure,  vital,  or  dephlo- 
gifticated  air,  is  known  to  accelerate  combuftion, 
and  confequenily  produces  a  much  greater  de- 
gree of  heat  than  common  atmofpheric  air.  For 
this  reafon  ic  may  be  advantageoufly  applied  in 
experiments  on  very  refraclory  matters.  But  the 
produdion  and  api  lication  of  this  air  is  attended 
with  a  oreat  deal  of  trouble.  Common  air  is  ge- 
nerally fufficient,  and  M.  le  Blond's  leathern  bag 
is  doubtlefs  preferable  to  xXik:  old  method  of  biow^ 
ing  with  the  mouth,  which,  if  continued  for  any 
length  of  time,  is  very  fatiguing  :  befides,  it  fu- 
percedes  the  necefTity  of  a  complicated  blow-pip^, 
a  fimple  tube  of  filver,  or  of  glafs,  without  either 
joint  or  bulb,  being  fufilcient. 

The 
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The  on^iv  obje(flion  to  this  wind-bag  is,  that  it 
'^ill  work  eafijy  only  whilil  it  is  tolerably  full  of 
air,  and  that  cxperinnents  are  interrupted  during 
its  repletion.  If  therefore  we  can  contrive  any 
means  of  fupplying  the  bag  with  air,  fo  that  it 
may  be  kept  condantly  full,  v/e  fliall  doubtlefs 
render  the  blow-pipe  a  perfedl  inllrument.  An 
Irifh  bag-pipe  is  the  very  thing.  Inftead  of 
the  mufical  pipes,  the  operator  will  fix  his  blow- 
pipe to  the  bag,  which  he  will  conftantiy  reple- 
nifh  with  air,  by  means  of  the  bellows  under  his 
arm. 

The  ufe  of  the  blow-pipe  is,  by  heat  alone,  or, 
with  the  addition  of  certain  fluxes,  to  analyfe,  by 
fufion,  minute  particles  of  mineral  bodies  -,  par- 
ticularly gems,  the  fmalieft  pieces  of  which  may 
be  thus  examined. 

The  matter  under  examination  mud  be  fup- 
ported  either  by  a  hollow  piece  of  charcoal,  or  in 
a  filver  or  gold  tea-fpoon  with  a  woodien  handle. 
The  charcoal  fhould  be  of  beech  or  fir.  Charcoal 
is  ufed  as  a  fupport  in  experiments  with  the  blow- 
pipe, becaufe  it  a^Vs  as  a  flux  to  the  matter  in- 
tended to  be  fufed  j  but,  if  the  fubje6l  may  be 
abforbed  by  charcoal,  or  in  cafes  where  phlogifloa 
is  not  required,  the  fpoon  muft  be  ufed.  In 
thefe  cafes  the  fluxes  generally  employed  are  mi-* 
crocofmic  fait,  mineral  alkali,  or  borax. 

A  common  tallov/  candle,  not  too  thick,  is 
generally  preferable  to  wax  or  to  a  lamp.     The 

wick 


B   L   O   W   .   P    I   P   E,  251 

,  wick  muft  not  be  fnufFed  too  (hort,  becaufe  it 
(hould  bend  a  little  towards  the  objeifl.  When 
the  flame  is  forced,  by  the  blafl:  of  air,  to  take  a 
lateral  diredtion,  it  exhibits,  diftindiy,  an  inter- 
nal blue  figure,  and  an  external  one  which  is  of 
a  brownifh  white,  and  not  fo  well  defined.  The 
greateft  heat  is  at  the  apex  of  the  blue  fianne, 
which  apex  muft  be  direded  to  the  objedl  after 
the  exterior  flame  has  been  applied  for  a  few  mi- 
nutes. 

The  matter  to  be  fufed  fliould  not  exceed  the 
fize  of  a  pepper- corn.  It  may  be  broken  into 
pieces  of  a  proper  magnitude,  by  means  of  a  fmall 
hammer,  the  matter  being  placed  on  a  fteel  plate, 
within  a  ioofe  iron  ring,  which  prevents  the  par- 
ticles from  being  fcattered.  One  piece  of  the 
matter  to  be  examined,  of  the  fize  above  men- 
tioned, fhould  be  feparately  tried  with  the  fe- 
verai  fluxes,  and  the  phenomena  carefully  ob- 
ferved. 

>  Foflils,  that  is,  unorganized  bodies,   are  either 
ydiney  ear  thy  ^  inflamniabky  or  metallic. 


S. 


Many  of  thefe,  when  expofed  to  the  flame  of 
the  blow-pipe,  eafily  liquefy,  then  fplit,  and  are 
iinally  fufed  ^  others-  are  difperfed  by  fudden 
heat. 


EARTHS, 
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EARTHS, 

We  recollect,  are  nve  in  number,  viz  limf, 
^crJfrcus  ^artb,  claVy  flir.t,  and  magnefia.  None 
of  thefe,  when  pure  and  alone,  are  fufible  by 
heat. 

Crude  calcareous  earth  diflblves  in  borax  or  mi- 
crocoHnic  fait ;  and  if  a  verv  fmall  particle  of  it 
be  thus  fufed,  and  immediaEely  plunged  into  hot 
water,  it  will  retain  its  tranfparency. 

Ponderous  earthy  calcined  by  the  blow-pipe, 
without  any  addition,  is  deprived  of  its  fixed  air, 
and  confequently,  like  calcareous  earth,  becomes 
cauflic  and  foluble  in  water.  It  is  fufible  with 
borax  or  microcofmic  fait. 

Cia)\^  as  dug  from  the  earth,  is  always  mixed 
with  a  variety  of  heterogeneous  matter,  particular- 
ly flint>  whicJi  generally  conftitutes  half  its  bulk. 
The  pure  clay  of  chemifts  is  the  earth  of  alum, 
which  x^  obtained  by  digefling  that  fait  in  an  al- 
kaline lixivium,  and  wafhing  it  in  water.  This 
pure  clay  fufes,  with  effervefcence,  in  borax  or 
microcofmic  fait. 

Flinty  fubmirted  to  the  flame  of  the  blow-pipe, 
in  the  fpoon,  with  an  alkaline  fait,  diflblves  with 
violent  effervefcence.  If  the  quantity  of  flint  ex- 
ceed that  of  the  flux,  a  pellucid  glafs  will  be 
produced.  It  is  equally  fuHbie  in  borax  and  mi- 
crocofmic fal:. 
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Magnefia  alone  expofed  to  the  flame  impelled 
by  the  blow-pipe,  lofes  its  fixed  air,  together 
with  its  property  of  efFervefcing  with  acids.  With 
the  fluxes,  it  diflTolves  with  effervefcence. 

INFLAMMABLES. 

Inflammable  fubfiiances,  when  once  inflamed 
by  the  blow-pipe,  (hould  be  fuflfered  to  burn  out, 
and  the  refiduum,  if  there  be  any,  may  be  after- 
wards examined  by  the  flame. 

METALS. 

The  perfe6l  metals  may  be  fufed  by  the  blow- 
pipe ;  but  they  are  neither  altered  nor  diminifhed : 
when  calcined  by  acids,  their  Calces  may  be  re- 
duced by  heat  alone. 

Imperfeft  metals  may  be  calcined  by  the  flame 
of  the  blow-pipe  j  but  their  calces  cannot  be  re- 
duced without  the  contaul  of  feme  phlogiflic  fub« 
fiance.  Imperfcdl  metals  are  fufible  in  the  fol* 
lowing  order  t  tin,  bifmuth,  lead,  zinc,  anti- 
mony, fiivef,  gold,  arfenic,  cobalt,  nickel,  irooj 
manganefe,  platina.  All  thefe,  except  the  two 
lafl:,  are  fufible  by  the  blow- pipe,  without  ad- 
dition of  a  flux. 

Perfed  metals,  in  fuf5on,  have  a  poliflied  fur- 
face  :  they  cannot  be  calcined  by  fire  alone.  Im- 
perfect metals  have  alfo  a  polished  furface  when 

thcv 


^54         B   L   O   W   .    P   i   P   E. 

they  are  firft  fufed  ;  but  they  are  foon  obfcured  by 
a  calcined  film,  in  confequence  of  the  power  ot 
air,  with  the  afTiftance  of  heat,  to  attract  phla- 
gifton  fronn  the  earth  of  innperfefi:  metals  Some: 
of  thefe,  by  continued  heat,  evaporate  entiiely  5 
others  are  partially  rcfolved  into  fraoke. 

Gcldy  though  generally  fuppofed  incapable  of 
calcination  by  fire,  will,  neverthelefs,  by  means 
of  the  blow  pipe,  when  fufed  with  a  globule  of 
microcofmic  fait,  with  the  fubfequent  addition  of 
turpeth  mineral,  form  a  ruby  coloured  glafs. 
This  experiment  does  not  always  fucceed.  It  re- 
quires a  great  deal  of  management,  and  feems  to 
depend  in  a  great  meafure  upon  accident. 

S^lv^r  eafily  fufes  by  the  blow -pipe,  but  is  not 
calcined.  The  calx  of  this  metal,  precipitated 
from  nitrous  acid,  is  readily  reduced  by  the  blow- 
pipe.    Microcofmic  fait  diffolves  it  immediately. 

If  there  be  any  copper  prefent>  the  folution 
will  be  green.  Silver  mineralized  by  acids  is  fo- 
lubie  in  microcofmic  fait:  it  may  be  reduced  by 
borax.  If  mineralized  by  fulphur,  a  polifhed 
globule  may  be  produced  by  fufing  the  ore  upon 
charcoal.  If  arfenic  or  lead  be.alfo  prefent,  the 
fulphur  mull:  be  firil  difTipated  ny  roading/  The 
lead  may  be  driven  off  by  repeated  fufions  with 
the  blow-pipe. 

Mercuryy  being  volatile  in  a  moderate  degree  of 
heat,  when  expofed  to  the  fiame  impelled  by  the 
blow-pipe,  flies  off,  and  is  entirely  loft. 

Lead 
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Lead  readily  fufes,  and  is  eafily  calcined.  Ga- 
lena, that  is,  lead  mineralized  by  lulphur,  yields 
a  diftindb  regulus. 

Coppery  with  a  fmall  portion  of  tin,  gives  a 
ruby  colour  to  fluxes  j  when  calcined,  the  pellu- 
cid globule  beconnes  green,  bur,  on  cooling,  ic 
acquires  an  opake  red,  if,  during  fufion,  the 
calx  or  metal  be  added  in  fufficient  quantity.  If 
the  quantity  be  farther  increafed,  the  globule 
will  be  opake,  even  during  fufion,  and,  when 
cold,  it  will  aflume  a  metallic  fplendor.  A  por» 
tion  of  copper  fo  fmall  as  fcarce  to  tinge  the  flux, 
may  be  rendered  vifible  by  adding  a  bit  of  po- 
iifhed  iron,  on  which  it  will  be  precipitated,  and 
the  globule  will  take  the  colour  of  iron. 

If  copper  be  dilTolved  in  the  fpoon  by  a  flux, 
it  may  be  precipitated,  in  a  metallic  form,  by 
a  bit  of  cobalt,  and  the  vitrious  globule  will  be 
blue. 

The  ores  of  copper  may  be  eafily  and  expedi- 
tioufly  afl^ayed  by  the  blow  pipe.  If  mineralized 
by  aerial  acid,  it  turns  black  the  moment  it  is 
touched  by  the  flame,  and  fufes  in  the  fpoon  •,  if, 
by  a  fuperabundance  of  marine  acid,  an  opake 
rednefs  is  produced  in  a  globule  of  borax  ;  if  by 
fulphur  alone,  the  regulus  may  be  obtained  by 
fufion  with  borax;  if  iron  be  prefent,  roafl:ing 
and  fufion  will  be  fufficient  without  any  addition. 
Roafl:ing  is  tffeded  by  the  exterior  flame  of  the 
candle. 

Iron 
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Iron.  Forged  iron  may,  by  the  blow-pipe^  be 
calcined,  but  not  fufed,  except  with  microcofmic 
fait,  and  it  is  then  rendered  brittle.  Calcined 
iron  becomes  magnetic  by  heating  on  the  charcoal. 
It  fufes  in  the  fpoon.  To  fluxes  it  gives  a  green 
colour. 

Tin  is  eafiiy  f^ufed  and  calcined  by  the  blow- 
pipe. The  fmaliefl:  proportion  of  it  riiay  be  pre- 
cipitated from  any  flux  on  a  piece  of  iron.  Cry- 
ftallized  ore  oFtin,  upon  charcoal,  yields  its  me- 
tal reduced. 

Bifmuth  fufes  in  the  fpoon,  and  witli  borax  or 
microcofmic  fait,  forms  a  yellow  glafs.  Upon 
charcoal,  the  calx  of  bifmuth  is  reduced.  Cop- 
per and  iron  precipitate  this  femi -metal.  Bif- 
muth^  mineralized  by  fulphur,;  fufeis  with  a  blu6 
flame:  if  fufed  with  borax,  the  nietal  may  be 
precipitated  by  manganefe  or  iron. 

Nickel  calcines  in  fufion,  But  flower  than  other 
metals.  The  calx  gives  to  fluxes  a  yellow  colour. 
Nickel  in  folution  may  be  precipitated  on  iron  or 
copper.  Iron  arid  arfenic  are  always  prefent  iri 
nickel  mineralized  by  fulphui*.  The  regulus 
may  be  obtained  by  roafting  arid  fuflng  with 
borax. 

Jrfenky  reguline,  kindles  by  a  fudden  heat^ 
and  diffufes  a  quantity  of  white  fmoke.  The 
calx  does  not  burn,  but  emits  a  garlic  fmell.  To 
fluxes  it  communicates  a  yellow  colour,  and  may 

be 
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be  precipitated,  in  a  metallic  form,  by  iron  or 
copper.  Yellow  arfenic  liquifies,  fmokes,  and  is 
totally  difTipated.-  When  a  little  heated  by  the 
exterior  flame  of  the  candle,  it  becomes  red,  and, 
Wpon  cooling,  yellow. 

Cohalty  calcined,  tinges  the  flux  deep  blue  ; 
which  colour  it  retains  obftinately  in  the  fire. 
The  regulus,  in  fufion,  will  precipitate,  from  the 
globule,  upon  iron.  The  common  ore  of  cobalt 
yields  a  regulus  by  roafting  and  fufion. 

Zinc^  under  the  operation  of  the  blow- pipe, 
produces  a  beautiful  blue- green  flames  but  it  is 
foon  extinguifhed  by  a  downy  white  calx.  If  the 
nucleus  be  farther  urged,  it  inflames  by  ftarts,  and 
explodes  a  little.  This  alfo  happens  in  fufion 
with  microcofmic  fait;  with  borax  it  froths,  and 
at  firfl;  tinges  the  flame.  The  white  calx  of  zinc 
remains  fixed  in  the  fire  i  whilfl:  expofed  to  the 
flame,  it  has  a  bright  yellowifh  appearance. 

Antimony  crude,  that  is  mineralized  by  fulphur, 
expofed  to  the  flame  impelled  by  the  blow-pipe, 
liquifies  upon  charcoal,  and  is  totally  ahforbed. 
The  regulus,  in  the  fame  fituation,  if  the  blaft 
be  fuddenly  (topped,  fends  forth  a  perpendicular 
column  of  white  fmokc,  whilft  that  which  inve- 
lopes  the  globule  is  condenfed  into  cryfl:alline  fpi- 
culse.  The  calx  of  antimony  tinges  the  fluxes  of 
a  pale  orange  colour.  The  difiblved  metal  is  pre- 
cipitated by  copper  and  by  iron. 

Manganeje  is  fcarce  melted  by  the  blow-pip? 
before  it  calcines.     The  black  calx  gives  a  bluifli 

S  red 
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red  tinge  to  the  fluxes ;  which  colour  may  be  al- 
ternately deilroyed  by  the  interior,  and  recalled 
by  the  exterior  flame.  The  white  calx,  by  igni- 
tion, becomes  black. 

The  principal  advantages  attending  the  ufe  of 
the  blow- pipe,  are,  that  the  experiments  may  be 
performed  at  much  lefs  expence,  in  much  lefs 
time,  and  with  a  far  lefs  quantity  of  the  fubjeft 
to  be  examined,  than  by  any  other  mode  of  oper- 
ation :  add  to  thefe  advantagesj  that  of  obferving 
the  entire  progrefs  of  the  procefs.  It  muft  be  ne- 
verthclefs  acknowledged,  that  the  blow-pipe  is 
defedive  in  not  determining  the  proportions  with 
any  degree  of  accuracy. 

For  a  more  circumftantial  defcription  of  the  ufe 
of  this  inllrument,  I  muft  refer  the  reader  to 
Bergman's  Diflertation  on  the  fubje(5i,  which  he 
will  And  at  the  end  of  Dr.  Edmund  Culien'3 
tranflation,  vol.  2. 

The  apparatus  defcribed  in  this  chapter,  com- 
prehends the  principal  furniture  of  an  experimental 
laboratory.  Many  other  utenfils,  lefs  important, 
but  equally  necelTary,  muft  be  provided  :  thefe, 
neceffity  will  indicate,  and  will  gradually  accu- 
mulate according  to  the  particular  purfuit  of  the 
operator.  Giafs  funnels,  filrring  paper,  Wedge- 
wood's  mortars^  retorts,  &c  land,  charcoal,  and 
diftilied  water,  are  indifpeiifibly  requifite.  The 
laft  of  thefe  ought  to  be  perfectly  pure,  and  the 
fureft  method  of  obtaining  it  totally  free  from 

ex- 
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extraneous  matter,  is  to  boil  it  in  an  open  veffel 
for  half  an  hour,  and  then  diftil  it  flow ly  in  a  glafs 
alembic.  The  firft  portion  that  comes  over 
fbould  be  thrown  away,  and  alfo  a  third  part  of 
the  whole  fhould  remain  in  the  flill.  The  pure 
water  thus  obtained,  muft  be  prefervcd  in  very 
clean  bottles,  carefully  fecured  by  ground  (lop- 
pers.  Water  thus  purified,  if  the  diftillation  ha§ 
been  properly  conduced,  will  neither  change  the 
colour  of  the  tindlure  of  tournfol,  nor  become^ 
in  the  leaft  degree,  turbid  on  dropping  into  it  a 
folution  of  mercury  or  filver  in  the  nitrous  acid* 

The  materia  ^hemica  may  be  eafily  colle(fled 
from  the  preceding  pages. .  Farther  knowledge, 
relative  to  chemical  experiments,  may  be  ac- 
quired, as  it  is  wanted,  by  confuking  the  follow- 
ing Lexicon,  which  ferves  alfo  as  an  index  to  this 
volume,  and  to  a  feled  few  of  other  chemical 
books. 


S  a  LEX- 


±6 


/  / 


LEXICON 


AND 


i  N  D  E  X. 


A  BSORBENTS  are  earths,  &c.  which  uniting 
^  ^  with  acids  form  neutral  falts.  If  the  acid 
be  in  fmall  proportion,  the  earth  imbibes  or  ab- 
forbs  it :  if,  on  the  contrary,  we  add  a  little  earth 
to  a  quantity  of  acid,  the  earth  diflbl^es,  and  is 
thence  called  a  foliibk  earth.  Abforbent  earths 
have  frequently  been  called  alkaline  earths},  but 
with  evident  impropriety  :  alkalis  are  ahforhent^ 
but  they  are  falts  and  not  earths  \  earths  are  aifo 
abforbent,  but  they  are  not  alkaline.  The  earths 
commonly  diftinguifhed  by  the  term  ahjorhenty 
are  the  calcareous  and  magnefia. 

ABSTRACTION,  is  a  word  ufed  in  chemif- 
try,  as  in  common  language  j  it  is  the  adof  draw- 
ing off  one  fubftance  from  another  by  diftitlation, 
evaporation,  or  otherwife  :  thus  the  menftruum  is 
abftracled  by  evaporation  from  the  matter  which 
it  held  in  folution. 

•     S  J  AB. 
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ABSTRACTITIOUS  fpirit  is  that  which  is 
drawn  bydiftillation  from  vegetables,  without  fer- 
mentation. It  is,  in  facl,  the  eflential  oil  of 
plants  diiTolved  in  warer  or  in  fpirit  of  wine. 

ACANOR,  a  word  ufed  by  fome  writers  inflead 
of  Athanor, 

ACCENTION,  the  aft  of  kindling,  igniting, 
or  inflaming. 

ACETIFICATION  is  the  ad  or  proc^fs  of 
converting  a  vinous  liquid  to  vinegar,  by  conti- 
nuing and  accelerating  the  fermentation,  by  the 
heat  of  the  fun,  or  by  particular  ferments, 

ACETOUS,  i.  e,  belonging  or  appertaining  to 
vinegar. '  Acetous  acid  is  the  acid  of  vinegar  -,  that 
is,  the  acid  produced  by  the  fermentation  which 
fucceeds  the  vinous.  Acetous  ^ther  is  that  which 
is  produced  by  the  difcillati^on  of  vinegar  with 
fpirit  of  wine. 

ACESCENT  is  properly  applied  either  to 
things  turning  four,  or  which  promote  or  produce 
fournefs. 

ACIDS,  vide  chap.  vi.  p.  39. 

ACID  aerialy  p.  23.  See  alfo  Bergman's  excel- 
lent EiTay  on  this  fubje6t. 

ACID  of  Ants,  p.  52. 

—  arfenical,  p.  44. 

-  acetous,  p.  48. 

^ animal,  p.  49. 

— —  of  amber,  p.  45. 
-—  of  benzoin,  p.  45. 

ACID 


ACID.  a5j 

ACID  of  borax^  p.  45. 
•— —  of  fiuor,  p.  43. 

of  fat,  p.  53. 

. of  lemon,  p.  47. 

'- mineral  J  p.  3^. 

— — -  marine,  p.  42. 

•- molybdsnous,  p.  45^ 

^ of  milk,  p.  52. 

nitrous,  p«  49. 

- — —  perlate,  p.  54. 

- — —  of  phofpHorus,    p.  53. 

«- —  of  PriifTian  bine;  p.  ^^i 


-  of  forrcl,  p.  47. 


«- offugar,  p   46. 

- — —  of  fugar  of  milk,  p.  5 1, 

"■     "  '  of  tartar^  p.  46. 

' vegetable,  p.  46. 

vitriolic,  p.  39, 

ACIDULi^  are  mineral  waters  fuperabdnd- 
antly  impregnated  v/ith  the  aerial  acid:  other  acids, 
in  a  difengaged  (late,  are  only  found  in  waters  ac- 
cidentally. The  waters  in  which  this  acid  is  en'- 
tirely  faturated  with  any  metal  or  earth,  are  im- 
properly called  acidul^.  But  waters  abounding 
with  aerial  acid,  are  found  neverthelefs  to  effer- 
vefce  with  acids  and  not  with  alkalis.  This  phe- 
nomenon has  puzzled  many  notable  chemids. 
"Thefe  acidulae  alfo  change  the  colour  of  fyrup  of 
violets  to  green,  which  is  confidefed  as  a  certains, 
proof  of  an  uncombined  alkali.  There  is  indeed 
an  alkali  in  thcie  watersy  but  it  is  faturated  with 
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the  aerial  acid^  which,  being  a  very  weak  acid, 
does  not  entirely  reprefs  the  alkaline  properties. 
Neverthelefs  the  acid  is  fb  far  prevalent  as  to  m 
render  riadlure  of  tournfol  red.  They  effervefce 
with  acids,  becaufe  the  alkali  is  connbined  with 
the  aerial  acid,  the  expulfion  of  which,  by  a 
ftronger  acid,  produces  the  eftervefcence.  Pure 
or  cauftic  alkali  excites  no  efFervefcence  with 
acids.  Mild  alkali  cannot  effervefce  with  the 
aerial  acid,  becaufe  no  expulfion  takes  place, 
Acidul^  containing  no  alkali,  but  lime  or  mag- 
nefia  combined  with  aerial  acid,  effervefce  with 
the  ftronger  acids,  for  the  reafon  above  men- 
tioned. 

ACIDUM  PINGUE,  an  imaginary  new  prin- 
ciple, fuppofed  to  have  been  difcovered  by  one 
Meyer,  a  German  chemiil, who,  in  1 764,  publifhed 
a  treatife  on  quicklime,  in  which  he  endeavours  to 
prove,  that  Dr.  Black's  theory  of  c'auflicity  \% 
falfej  that  lime  becomes  cauftic  and  foluble  in 
water,  not  becaufe  it  is  deprived  of  its  fixed  air 
by  burning,  but  in  confequence  of  its  having  im- 
bibed, during  calcination,  a  peculiar  fubftance 
which  he  calls  caujlicum^  or  acidum  pingucy  and 
which  he  imagines  to  be  a  fubtle,  indeftrudlible 
thing,  compofed  of  fat,  an  acid,  and  the  prin- 
ciple of  5re.  It  is  this  fat  acid,  he  fays,  which  is 
imbibed  by  metallic  calces,  and  increafes  their 
weight.  United  with  vitriolic  acid,  it  renders  it 
volatile.  It  exifts  nacurally  in  fulphurious  ca- 
verns. 
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verns.  This  do6lrine,  with  all  its  abfurdity,  and, 
in  oppofition  to  the  mod  unequivocal  dennonftra- 
tion,  was  neverrhelefs  adopted  and  ftrenuoufly 
defended  by  feveral  German  chemilts,  particular- 
ly Crantz. 

ACTIVE  principles,  m  the  language  of  obfelete 
chenniftry,  were  falc,  fulphufj  and  mercury ;  paf- 
five  principles  were  earth  and  water.  Later  che- 
mifts  allow  of  but  one  adive  principle,  v^hich 
they  called  fire  or  fulphur.  Thefe  diftinftions  are 
at  prefent  of  no  ufe :  they  were  conceived  in  a 
total  ignorance  of  the  nature  and  properties  of  the 
principles  thus  diftinguiihed.  Some  of  the  an- 
cient chemifts  called  thefe  adive  principles  fpirit, 
oil  and  fait. 

ADAL,  in  the  language  of  Paracelfus,  iignifies 
the  adive  parts  of  vegetable  fubftances. 

ADAMUS5  a  word  ufed  by  alchemifts  to  fig- 
nify  the  phiiofopher's  fcone. 

ADEPTS,  in  the  ridiculous  lano^uaf^e  of  al- 
chemifts,  were  thofe  who  were  fuppofed  to  have 
difcovered  the  philofopher's  (lone. 
■  ADIOPHORUS  is  a  name  given  by  Mr.  Boyle 
to  what  he  called  a  fpiric  obtained  by  the  diflilla- 
tion  of  tartar,  which  v/as,  in  fad,  nothing  more 
than  an  empyreumatic,  oily  acid, 

ADOPTER,  is  a  fmall  glafs  baioon,  with  two 
oppofite  necks,  one  of  which  is  luted  to  the 
retort,  the  other  to  the  receiver,  in  certain  difril- 
lations. 

ADROF, 


^66  A      t)      R      O      P. 

ADROP,  a  word  ufed  by  alchemlfls  to  fignify 
the  matter  from  which  the  phiiofopher's  ftone  i^ 
to  be  extracted. 

MS  USTUM>  or  ^s  veneris,  or  crocus  veneris i 
ox  faffron  of  copper,  is  nothing  more  than  the  calx 
of  copper  5  that  is,  copper  deprived  of  its  phlogif- 
ton  by  burning,  either  alone  or  with  fulphur.  It 
is  fuppofed  to  be  drying  and  deterfive^  and  is^ 
therefore,  fometimes  ufed  in  plafters  )  alfo  for 
ftaining  glafs. 

^THER  is  the  lightell,  moft  volatile,  and 
tnoft  inflammable  of  all  liquids.  It  is  produced  by 
diflillatiort  of  acids  with  rectified  fpifit  of  wine.* 
The  vitriolic  is  the  acid  generally  employed. 
The  bed  method  of  making  aether,  is  hy  the  fol- 
io wing  procefs. 

To  two  or  three  pounds  of  reftified  fpirit  of 
wine,  add  the  fame  weight  of  oil  of  vitriol,  and 
fufFer  the  mixture  to  continue  unmolefted  during 
twelve  hours.  Then  pour  it  into  a  glafs  retort 
large  enough  to  hold  three  times  the  quantity; 
Place  the  retort  in  a  fand-bath  ;  lute  it  to  a  tafg^ 
receiver,  and  make  a  hole  with  a  pin  through  the 
luting.  Diftill  with  a  ftrong  heat,  and  as  foOrt 
as  the  liquor  boils  with  large  bubbles,  remote 
jthe  fire  entirely.  The  heat  retained  by  the  fand 
-will  be  fufficient  to  complete  the  diftillation. 
The  diililled  liquor  muft  then  be  poured  into  a 
clean  retort,  with  two  or  three  ounces  of  fait  of 
tartar,  and  diftilled,   by  a  gentle  heat,  till  about 

half 
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half  of  it  has  palTed  over.  If  it  then  be  mixed 
with  an  equal  quantity  of  fpring  water^  and  fliaken, 
the  pure  jsther  will  fwim  on  the  top  :  but  part  of 
the  ^ther  will  be  loft  in  the  water,  which  diiTolves 
about  one  tenth  of  its  own  weighty  and  the  sthcr 
will  imbibe  a  certain  proportion  of  water.  For 
thefe  reafons  this  wailiing  is  generally  omitted. 
See  S cheek's  EJfays^  p.  299. 

Nitrous  asther  may  be  made  by  fimply  mixing 
nitrous  acid  with  fpiritof  wine  in  a  bottle  clofcly 
Itopt.  in  three  or  four  days  the  sether  will  Avim 
on  the  furface,  and  may  be  feparated  by  a  gla& 
funnel. 

^ther  poffeiTes  the  fingular  property  of  taking 
gold  from  aqua  regia. 

To  make  marine  ^tber^  the  acid  muft  be  firfl 
concentra|:ed  by  faturating  it  with  flowers  of  zinc^ 
and  then  diftilling  off  the  water. 

JETHERIAL  OIL.  Eifential  oils  are  fo  called 
by  fome  chemifts. 

"iETHIOPS  antimoniaL  Flux  crude  antimony 
with  an  equal  quantity  of  fea- fait  for  an  hour. 
Separate  the  matter  at  the  bottom  of  the  crucible 
from  the  fcoria,  and  grind  it  with  an  equal  weight 
of  mercury. 

^THIOPS  martial,  is  a  black  powder,  pro- 
duced by  putting  fteel  filings  into  a  bottle  of  wa- 
ter, and  letting  them  there  remain  till  the  water 
becomes  black  when  fhook,  and  depofites  a  black 
powder,  which  is  martial  ^tbiop, 

iETHlOPS 
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iETHIOPS  mineral  is  mercury  combined  with 
fulphur  either  by  trituration  or  fufion  in  equal 
parts. 

AFFINITY,  or  Elective  AttraMcn^  are  terms 
ufed  by  modern  chemills  to  exprefs  that  peculiar 
propenfity  which  different  fpecies  of  matter  have 
to  unite  and  combine  with  certain  other  bodies  ex- 
clufively,  or  in  preference  to  any  other  connexion. 
I  do  not  like  either  of  thefe  terms :  the  firft  im- 
plies relation  that  does  not  exlll: ;  the  latter  choice^ 
of  which  inanimate  bodies  are  incapable.  For 
thefe  reafons,  I  have  fubflituted  chemical  attrac" 
tion:  chemical  10  diftinguifh  this  foecies  of  attrac- 
tion  from  that  of  Sir  Ifaac  Newton,  which  ads  in 
proportion  to  the  quantity  of  matter.  See  chap^ 
xiii. 

AGATEi  A  fpecies  of  fiint,  mixed  with  a  fmall 
proportion  of  fome  other  earth  and  iron.  Its  fpe- 
cific  gravity  is  2^64.  and  its  chemical'  properties 
the  fame  as  thofe  of  flint  in  general. 

AGGREGATE.  An  aggregate  body,  in  the 
language  of  chemifcry,  is  a  folid  fubftance,  com- 
pofed  of  homogeneous^  or  of  heterogeneous  parts, 
united,  not  by  chemical^  but  hy  coheftve  attraction, 
and  which  parts  may  be  feparated,  by  mechanical 
or  chemical  means,  without  decompofition.  The 
component  parts  of  an  aggregate  body  are  called 
integrant  parts,  and  thofe  which  compofe  thefe  in- 
tegrants, are  cAltd  conjlituent  parts,  which  differ 
in  their  nature  and  properties.     When  thefe  con- 

ftituenc 
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ftituent  parts  are  difunited,  the  body  which  they 
formed  is  faid  to  be  decompofed  :  an  aggregate 
body,  on  the  contrary,  a  lump  of  fugar  for  ex- 
ample, nray  be  pounded  in  a  mortar,  or  dlfTolved 
in  water,  yet  every  particle  of  it,  has  the  fame 
properties  as  the  whole  lump, 

AIR,  atmcjphericy  psg^  9» 

—  fixed,  p.  23, 

— —  hedaticy  p.  34.  ' 

— ——  inflammable,  p.  26. 

• nitrous^  P*  3i» 

^. 'phlogifikated,  P-  ^9* 

•—  -pure,  p.  20  :  alfo,  Scheele's  EJJays,  page 
259. 

1- vital,  p.  20. 

ALABASTER  is  a  fpecies  of  that  genus  of 
^ftones  whofe  bafis  is  calcareous  earth.  It  differs 
from  marble  in  being  combined,  not  with  the<^m- 
al^  but  with  vitriolic  acid  •,  therefore,  when  mixed 
with  any  acid,  no  eftervefcence  appears.  It  is  fo- 
luble  in  about  500  times  its  weight  of  water  at 
the  temperature  of  60.  It  is  fufible  alone  in  s. 
long  continued  porcelain  heat,  or  by  the  blow- 
pipe. Specific  gravity  1,87.  Texture  granular, 
with  fliining  particles.  In  compoiition,  and  con- 
fequently  in  its  chemical  properties,  it  does  not 
differ  from  gypfum,  felenite,  and  plafter  of 
Paris. 

ALBARESE.     So  the  Italians  call  lime-ftone. 

ALCOHOL, 
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ALCOHOL3  rcS.i6.cd  Jpirif  of  wine ,  p.   I20, 

ALEMBIC  is  a  chemical  apparatus  of  copper 
or  of  glafs,  formerly  in  general  ufe  for  the  purpofe 
of  diftillation.  The  bottom  part,  which  contained 
the  fubjed  for  didillacion,  is  called,  from  its  fhape, 
the  cucurhit  ;  the  upper  part^  which  receives  and 
condenfes  the  fleam,  is  called  the  head^  Vit  beak 
of  which  is  fitted  into  the  neck  of  a  receiver. 
Retorts,  and  the  common  worm  fillip  are  noAV 
more, generally  employed. 

ALKAHEST,  a  word  invented  by  Paracelfus 
to  fignify  an  univerfal  foivent,  that  never  exifted, 
except  in  his  own  brain,  and  in  that  of  his  brother 
alchemift  Helmont. 

ALKALI,  p.  ^^. 
-.   *— —  marine^  mineral,  fojfiky  p.  5S. 

— vegetable^  P-  S^« 

^ 'uolatiki  p^  58. 

^ —  Pruffian^    is  a  folution  of  fixed  alkali 

fuper-faturated  with  the  tinging  matter 
of  Pruffian  blue,  by  boiling.  Its  prin- 
cipal ufe  in  chemiilry  is  to  precipitate 
iron,  or  ponderous  earth. 

The  method  of  preparing  this  alkali  is  as  fol- 
lows. To  half  an  ounce  of  the  common  white 
flux,  dilTolved  in  a  fufficient  quantity  of  diftiiled 
water,  add,  gradually,  two  ounces  of  FrufTi an  blue^ 
Let  them  digeft  a  while  in  a  m.oderate  heat;  then 
increafe  the  fire,  and  ftir  the  mixture  frequently 
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^ith  a  (lick.  When  the  lixivium  is  become  clear 
by  Handing  a  while,  filter  it  through  paper,  and 
preferve  it  for  ufe.  If  it  be  properly  prepared^  ic^ 
will  neither  efFervefce  with  acids,  nor  make  paper 
blue  that  is  tinged  with  Brazil  wood. 

The  peculiar  property  of  this  alkali  is,  that  it 
will  precipitate  iron  and  ponderous  earth  from 
their  folution  in  acids;  whence  its  ufe  in  affaying 
earths  and  ores  in  the  moid  way.  Though  called 
an  alkali,  it  is,  in  fa61:,  a  triple  fait,  confiding  of 
the  tinging  acid,  faturated  partly  with,  iron,  and 
partly  with  alkali. 

ALLOY,  or  allay y  in  chemiftry,  means  the 
combination  of  one  metal  with  another  :  as  a  term 
of  coinage,  it  implies  the  mixture  of  copper  with 
gold  or  filver.  Gold  and  filver  cannot  be  che- 
mically combined  in  equal  quantities;  but  either 
of  them  Vv/ill  unite  with  copper  in  any  proportion. 
Gold  or  filver  may  be  alloyed  with  iron:  it  ren- 
ders the  firft  of  thefe  metals  hard,  brittle,  and 
pale  ;  with  copper  it  unites  reluctantly,  and  in 
fmall  proportion.  Tin  readily  combines  with  all 
metals.  Lead  unites  with  all  metals,  except  iron; 
zinc  Vv/lth  all  metals  except  bifmuth.  Bifmuth 
combines  with  all  metals  and  femi-metals,  ex- 
cept zinc^nd  arfenic.  Regulus  of  cobalt  unites 
with  all  metallic  fubilances,  but  not  in  any  pro- 
portion. Regulus  of  antimony,  of  arfenic,  and 
nickel,  may  be  alloyed  with  mod  metals  and  femi- 
metals. 

ALOE, 
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ALOE,  the  infpilTated  juice  of  the  Aloe  plant. 
It  is  perftdly  Ibluble  in  vinous  fpiiit;  in  wa:er 
partially. 

ALUDELS  are  pots,  fhaped  like  pears,  placed 
upon  each  other,  the  neck  of  the  under  pot  being 
inferted  into  a  hole  in  the  bottom  of  that  above 
it,  to  the  number  of  five  or  fix,  for  the  purpofe  of 
fublimation.  The  bottom  po:  is  adapted  to  a 
cucurbite  which  contains  the  matter  to  be  fub* 
limed. 

ALUM  is  a  crydaliizable  fair,  compofed  of 
vitriolic  acid  and  clay.  Any  given  quantity  of 
^lum  contains  about  a  quarter  of  its  weight  of 
vitriolic  acid,  fomewhac  lefs  than  a  fifth  of  clay, 
and  the  reft  water.  It  requires  15  times  its  weight 
of  water  to  diilolve  it  in  the  temperature  of  60. 
Alum  may  be  decompofed  by  alkalies  fixed  or  vo- 
latile, becaufe  the  vitriolic  acid  preftrs  thefe  to 
clay.  If  therefore  rhe  fmalleft  quantity  of  alum 
be  diilolved  in  water,  a  few  drops  of  any  alkaline  ' 
folution  will  precipitate  the  clay.  A  foiution  of 
chalk  or  of  filver,  in  the  nitrous  acid,  is  rendered 
turbid  by  a  folution  of  alum  in  water.  Waters 
containing  alum  in  folution  are  very  rare,  though 
fo  frequently  mentioned  by  writers  on  mineral 
waters.  Concerning  the  preparation  of  alum,  fee 
Bergman  %  niiUb  Dyjermim ^  ^lio  S cheek's  EJTff^'^ 
p.  193. 

Alum  is  ufed  by  dyers,  to  nx  their  colours^  and 
in  various  other  arts. 

ALUM 
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ALUM  Plumcfe.  An  improper  name  given  to 
jihrous  cjhefios. 

ALUTA  montana,  A  variety  of  ^/f/^^j-,  whole 
conftituent  parts  are  fiint,  magneaa,  lime,  clay, 
fixed  air,  and  iron. 

AMALGAM  fisinifies  the  combination  of  mer- 
cury  with  any  other  metal,  or  metallic  fubflance. 
For  the  combination  of  one  metal  with  another, 
it  is  generally  fufficient  that  one  of  them  be  in  a 
ftate  of  fluidity  :  mercury,  being  always  fluid,  is 
therefore  capable  of  amalgamation  with  other 
metals  without  heat ;  neverthelefs,  heat  confider- 
ably  facilitates  the  operation. 

To  amalgamate  without  heat,  requires  nothing 
more  than  rubbing  the  two  metals  together  in  a 
inortar;  but  t/ie  metal  to  be  united  with  the  mer- 
cury fhould  be  previouQy  divided  into  very  thin 
plates  or  grains.  When  heat  is  ufed  (which  is  al- 
ways mod  efFe(5^ual,  and  with  fome  metals  indif- 
penfibly  neccflary)  the  mercury  fnould  be  heated 
till  it  begins  to  fmoke,  and  the  grains  of  metal 
made  red  hot  before  they  are  thrown  into  it.  If  it 
be  gold  or  filver,  it  is  fufficient  to  ftir  the  fluid 
with  an  iron  rod  for  a  little  while,  and  then  throw 
it  into  a  velfel  filled  with  water.  This  amalgam 
is  ufed  for  gilding  or  filvering  on  copper,  which 
is  afterwards  expofcd  to  a  degree  of  heat  fuflicient 
to  evaporate  the  mercury. 
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Amalgamation  with  lead  or  tin^  is  effected  by 
pouring  an  equal  weight  of  mercury  into  either  of 
thefe  metals  in  a  ftate  of  fufion,  and  flirring  witll 
an  iron  rod.  Copper  amalgamates  with  great 
difficulty,  and  iron  not  at  all.  ] 

AMBER  becomes  ekdiic  by  friflion,  and  then  i 
emits  a  very  agreeable  fmell.     It  meks  in  550  i 
degrees  of  Fahrenheit's  thermometer.     It  is  fo- 
luble  in  vitriolic  acid  and  in  balfamsf  but  not  in 
water,  nor  in  fpirit  of  wine.     In  exprefled  oils  ic  ^ 
may  be  diflblved  by  long  digeftion,  but  not  with- 
out fome  de€ompofition.     100  grains  of  amber 
contain  near  90  of  phlogifton,  and  four  of  a  pe- 
culiar acid,    which  is   obtained  by  diftillation  5= 
with  an  oil  of  the  nature  of  petrolium,  and  a  little 
water. 

AMBERGRIS  is,  after  much  controverfy,  now 
believed  to  be  of  animal  origin  r  it  is  totally  fo- 
lubk  in  effential  oils,  and  in  fpirit  of  wine. 

AMIANTHUSE,  claffed  by  Mr.  Kirwan,  iri' 
the  muriatic  genus  of  earths,  becaufe  it  contains 
about  a  fifth  part  of  magnefia.  Its  other  confti- 
tuents  are  flint,  mild  calcareous  earth,  baryteSy 
clay,  and  a  very  fmall  proportion  of  iron.  It  is 
fufible  per  fe  in  a  flrong  heat,  and  alfa  with  the 
common  fluxes.  It  differs  from  ajbeftos  m  con- 
taining fome  ponderous  earth. 

AMMONIAC  faL  All  neutral  falts,  compofed 
of  an  acid  combined  with  volatile  alkali,  are  cal- 
led ammoniacali    but  Jal  ammoniaQ^    properly  fo 
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called,  confifts  of  volatile  alkali  and  marine  acid. 
It  is  of  confiderable  ufe  in  various  arts  and  ma- 
pufacUires,  and  is  imported  in  large  quantities, 
particularly  from  Egypt,  where,  we  are  told,  it  is 
produced,  by  fublimation>  from  foot  procured  by 
burning  the  dung  of  cows  and  camels.  But/^/- 
ammoniac  may  be  made  by  faturating.  marine  acid 
with  volatile  alkali.  This  fait  cannot  be  decom- 
pofed  by  heat  alone  in  clofe  veiTels;  it  will  fub- 
lime  entirely-  It  may  be  decompofed,  in  diftil4» 
lation,  by  the  vitriolic  or  nitrous  acid,  becaufe 
their  attradion  to  alkalis  is  fuperior  to  that  of 
the  marine.  If  nitrous  acid  be  employed,  part 
of  it  will  rife  with  the  marine,  and  form  aqua 


regta. 


Sal  ammoniac  may  alfo  be  decompofed  by  calca-i 
reous  earth,  or  fixed  alkali,  becaufe  acids  in  ge- 
neral prefer  thefe  to  volatile  alkali.  Thus,  if 
powdered  fal-ammoniac  be  diflilled  with  twice 
its  weight  of  chalk,  a  concrete  volatile  alkali  wilj. 
line  the  infide  of  the  receiver,  equal  in  weight  to 
the  fal-ammoniac  employed.  This  laft  circum- 
jftance  puzzled  the  celebrated  Baumc  exceeding- 
ly, not  knowing  that  the  increafe  of  weight  pro- 
ceeded from  the  combination  of  fixed  air  with  the. 
/olatile  alkali,  the  marine  acid  uniting  with  the 
lime. 

i  ,,,if,    inftead  of  chalk,    or   mild   fixed    alkali^ 

iuicki\q\e  be  employed,  a  liquid,   cauftic  vola- 

ilp  Jpirit  of  fal-ammoniac  will  be  obtained.     It  is 

T  2  cauflic 


aj6        ammoniac: 

cauftic  becaufe  there  is  no  fixed  air  prcfcnt  in  the 
procefs. 

If  Sal  ammoniac  be  diftilled  with  vitriolic  acid, 
the  niarine  acid  will  pafs  into  the  receiver,  and 
the  vitriolic  acid,  uniting  with  the  volatile  alkali, 
will  form  vitriolic  ammoniac.  Nitrous  acid  will 
have  the  fame  efFed. 

AMMONIAC^/^,  is  a  gum-refin,confequently 
partly  foluble  in  fpirit  of  wine,  and  partly  in  wa« 
ter;  but,  as  part  of  either  ingredient  will  diffolve 
with  the  other,  of  an  ounce,  fpiric  will  diffolve 
fix  drams,  or  water  will  diffolve  nearly  feven. 

AMETHIST,  a  fpccies  of  flint,  generally  of  a 
pale,  reddifh,  violet  colour.  It  lofes  its  colour 
in  a  ftrong  heat ;  but  does  not  melt  alone.  It 
may  be  imitated  by  adding  to  a  frit  of  cryftal 
glafs,  eight  parts  of  magnefia,  and  one  part  of 
zaffre. 

AMORPHOUS.  Shapelefs,  exhibiting  no  re- 
gular form  or  geometrical  figure. 

ANALYSIS  is  the  refolution  of  a  body  into  its? 
conftituent  parts,  either  by  fire  or  by  folution* 

ANNEALING,  by  the  workmen  called  nealing^ 
is  particularly  ufed  in  making  glafs  :  it  confifts  in 
placing  the  bottles,  &c.  whtlft  hot,  in  a  kind  of 
oven  or  furnace,  where  they  are  fuffered  to  cool 
gradually;  they  would  otherwifc  be  too  britde 
for  ufe. — Metals  are  rendered  hard  and  brittle  by 
hammering!  they  are,  therefore,  made  red  hot 
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In  order  to  recover  their  malleability;  this  is  cal- 
ied  nealing, 

ANNOTTO  is  foluble  in  water  in  which  alka- 
line fait  is  dilTolved,  and  this  folution  being  boiled 
with  filks,  woolen  (luffs,  or  linen,  comnnunicates 
an  orange  colour,  deep  but  not  durable.  Dif- 
Iblved  in  fpirit  of  wine,  it  is  ufed  in  varniflhea  and 
laquers. 

ANTIMONY,  p.  111,200. 

APHRONITRE  of  the  ancients,  was  probably 
the  faline  efflorefcence  gathered  from  the  walls  of 
vaults.  It  is  the  fame  fait  which,  in  another 
fiiape,  they  called  natron^  and  which  we  denomi- 
nate marine^  or  foj/ile  alkali. 

APPARATUS  fneumatical,  p.  204. 

APPLE,  From  apples  M.  Hermbftsedt,  of  Ber- 
lin, obtained  an  acid  which  he  takes  to  be  an 
imperfeft  vinegap,  containing  too  little  phlogifton 
for  faecharine  acid,  and  too  much  for  pure  vine- 
gar. He  fuppofes  it  to  be  the  acid  of  tartar  al- 
tered by  an  internal  fermentation  in  the  fruit. 
Might  he  not,  with  propriety,  have  called  this  acid 
verjuice  ? 

APYROUS  bodies  arc  thofc  which  are  unalter- 
able by  fire. 

AQUA  FORTIS  is  the  nitrous  acid  commonly 
ufcd  by  artifts  and  manufadlurersj  that  which  is 
concentrated  and  fmoking,  is  called  ^rnV  of  nitre. 
The  ac[uafortis  ufed  by  dyers,  brafs- founders^  &:c. 
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IS  not  only  weaker  than  fpirit  of  nitre,  but  con- 
tains a  portion  of  vitriolic  acid.  It  may  beinade 
by  diililling  crude  nitre  with  calcined  vitriol, 
equal  parts.  The  nitrous  acid,  expelled  by  the 
vitriolic,  will  rife  in  red  funaes,  and  pafs  into  the 
jeceiver.  The  vitriolic  acid,  uniting  with  the 
alkaline  bafis  of  the  nitre,  (ormsvitriolated tartar  ^ 
but,  there  being  more  vitriolic  acid  than  is  re- 
quifite  to  faturate  the  alkali,  the  furplus  rifes  with 
the  nitrous  acid  :  aquafortis,  therefore,  is  ^a  mix- 
ture of  thefe  two  acids.  It  may  alfo  be  made  by 
diiliiling  crude  nitre  with  fomewhat  more  than 
half  its  weight  of  oil  of  vitriol ;  or  by  mixing  one 
part  of  oil  of  vitriol  with  nine  parts  pure  fpirit  of 
nitre.     Stp  Spirit  of  Nitre, 

AQUA  MARINE,  a  precious  ftone  of  the  firft 
order.     See  BeryL 

,.  AQU /i  REGIA  is  a  compound  of  nitrous  and 
marine  acid,  in  diiterent  proportions  according 
to  the  purpofe  for  which  it  is  intended.  It  is 
ufually  made  by  diflblving,  in  nitrous  acid,  fal 
ammoniac,  or  common  fait,  both  which  are  com- 
binations of  marine  acid  with  alkali.  When 
made  with  fal  ammoniac,  the  common  propor- 
tion is  one  part  of  this  fait  to  four  parts  of  nitrous 
acid;  but  to  diifolve  platina,  equal  parts  arere- 
quifite.  A  purer  at^ua  regia  may  be  made  by 
fimply  mixing  the  two  acids. 

Aqua  regia  is  particularly  ufed  as  a  menftruunti 
for  goldj    it  likewife  diflblves  all  other  metals, 

except 
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except  filver.  The  gold  difTolved  in  aqua  regia  is, 
in  fafl,  difTolved  in  the  dephlogifticated  aiarine 
acid  only,  which,  being  deprived  of  its  phlogif- 
ton  by  the  nitrous  acid,  recovers  it  from  the 
gold,  and  thus  renders  gold  foluble  -,  for  metals 
are  not  foluble  in  acids,  until  they  lofe  a  part  of 
their  phlogifton. 

■^  AQUA  SECUNDA.  ^'/^^/^r/fj  diluted  with 
water. 

AQUA  YITM.     Spirit  of  wine. 

AQUILAALBA.     Calomel. 

ARBOR  DIAN^.  ^  The  filver  tree,  fo  called 
by  ancient  chemifts,  who  gave  to  filver  a  name 
which  the  Heathen  mythologifts  had  given  to  the 
moon.  The  production  of  this  tree  is  an  experi- 
ment of  mere  amufement.  It  is  nothing  more 
than  a  precipitation  of  filver,  by  mercury,  from 
the  nitrous  acid,  and  is  thus  produced.  Amal- 
gamate four  drams  of  filver-leaf  with  two  drams  , 
of  mercury.  Diflblve  this  in  four  ounces  of  fpirit 
of  nitre,  and  then  dilute  it  with  a  pint  and  a  half 
of  diftilled  water.  Shake  the  bottle,  then  flop  it 
clofe  and  preferve  it  for  ufe.  When  the  experi- 
ment is  to  be  made,  put  an  ounce  of  the  mixture 
into  a  phial,  with  a  bit,  the  fi^e  of  a  pea,  of  a 
foft  amalgam  of  filver,  and  in  a  fhort  time  par* 
ticks  of  filver  will  precipitate,  and,  adhering  to 
each  other,  will  fpread  in  form  of  a  fhrub, 

ARBOR  MARTIS,  the  iron  tree,  is  produced 
by  faturating  a  Iblution  of  iron  filings  in  nitrous 

T  4  acid. 
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acid,  with  olium  tartari.     The  tree  will  appear  on 
the  internal  fyrface  pf  the  glafs.  * 

ARCANUiM  CORALLINUM.  Red  precU 
pitate. 

ARCANUM  DUPUCATUM.  Vitrlolated 
tartar. 

ARCHIL,  or  Okseille^  a  white  mofs  ufed  ia 
dying.  Ground  and  moiftened  with  volatile  al? 
kali  it  yields  a  6ne  purple,  but  not  durable. 

ARGENTUM  IVIQ3A1CUM,  or  MqsivuM, 
is  an  amalgam  of  tin,  hilnauth,  and  oiercury. 
Mixt  with  white  of  egg,  or  fpirit  varnilh,  it  is  ufed 
for  covering  plader  figures. 

ARGILf    Clay^  fo  called  by  Mr.  Kirwan. 

ARSENIC,  p.  T02  and  200:  dlfo  Bergman- s 
Differtation '^•KU  zr\di  Scheele'^  EJJhySi  p.  143. 

ASA  FCETIDA,  a  gum^refin,  from  which 
fpirit  extracts  rnore  than  water.  It  contains  a 
little  eiTentiai  oil,  in  which  its  fmell  refides. 

ASBtSTOS,  fibrous,  A  greenift  ftone  of  the» 
muriatic  genus.  It  is  compofed  of  flint,  magne- 
fia,  calcareous  earth,  clay,  and  iron.  It  is  gene- 
rally infufible  perje-,  but  may  be  fufed  with  borax. 
There  is  a  variety  of  this  fpecies,  called  mountaia 
cork,  of  the  fame  chemical  properties, 

ASPHALTUM.'    S^t  Bitumen. 

ASSAY,  p.  1 89. — in  the  humid  way,  fe<5 
Bergman-^  'Dijfertation^  xxiv. 

ATHANOR,  a  fixed  furnace,  fo  contrived  as 
to  feed  itfelf  with  fuel,  by  means  of  a  toiarer  filled 
^idi  charcoal.     It  is  npw  totally  oqt  of  ufe,  fince 

we 
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we  are  no  longer  in  fearch  of  the  philofopher's 
ftone. 

ATTRACTION,  p.  134. 

AURUl!!^  FULMINiVNS,  p.  72.  See  alfo 
Gold  fulminating, 

AURUM  MOSAICUM,  or  Musivum,  con- 
fifts  of  gold-coloured  flakes.  It  is  ufed  as  a  pig- 
ment, and,  mixed  with  melted  glafs,  tp  imitate 
the  fpangles  of  lapis  lazuli.  It  feems  to  be  a  mix- 
ture of  tin  and  fulphur  It  may  be  made  thus : 
fulphur,  ftl  anamoqiac,  and  mercury,  each  fix 
ounces  j  tin,  twelve  ounces  ;  firft  nielc  the  tin, 
then  add  the  mercury.  When  it  is  cold,  reduce 
it  to  powder,  and  add  the  other  ingredients. 
Sublime  the  mixture  ip  a  matrafs,  and  the  aurum 
mofaicuo)  will  be  found  under  the  fublimate, 

AURUM  POT  ABILE,  or  finSfure  of  gold,  A 
medicine  formerly  in  great  repute,  though  cer- 
tainly good  for  nothing  If  was  made  by  mixing 
oil  of  rofemary  with  a  folution  of  gold  in  aqua 
■  rcgia-y  fhaking  the  bottle;  afterwards  pouring  off 
the  oil ;  and,  finally,  digefting  it  for  a  month  in 
fpirit  of  wine. 

AURUM  SOPHISTICUM,  ftiam  gold. 
Melt  together  in  a  crucible,  difl:illed  verdegrife 
8  ounces,  crude  tutty  4  ounces,  borax  12  ounces, 
pitre  one  ounce  and  a  half, 

AZURE.     Pounded  fmalt. 

Balance,  hydroftatlcaly  is  a  peculiar  appa- 
ratps  for  determining  the  fpecific  gravity  of  bodies, 
by  weighing  them  in  water,     A  body  is  fpepifi- 

cally 
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cally  heavier  than  another  when,  under  the  fame 
dimenfions,  it  contains  a  greater  weight.  A  body 
fpecifically  heavier  than  a  fluid,  when  weighed  in 
that  fluid,  lofes  fo  much  of  its  weight  as  is  equal 
to  the  weight  of  a  quantity  of  the  fluid  of  its  own 
bulks  or,  to  fo  much  of ,  the  fluid  as  would  run 
jQver,  if  the  veflel  were  quite  full.  An  ounce  of 
gold,  containing  the  fame  quantity  of  matter,  in 
lefs  fpace  than  an  ounce  of  filver,  will  confe- 
quently  difplace  a  lefs  quantity  of  water.  For 
example,  i  fufpend  a  guinea  in  a  loop  of  horfe- 
hair,  faftened  by  a  hook  to  the  under  furface  of  a 
fmali  brafs  fcale,  and  balance  it  with  129  grains 
in  the  oppofite  fcale.  I  then  immerfe  the  guinea 
in  a  veflel  of  water,  and  find  that  the  fcale,  con- 
taining the  weights,  will  fo  far  preponderate,  as 
to  require  7  grains  to  be  put  into  the  fcale  over 
the  guinea,  before  I  can  reftore  the  equilibrium. 
Therefore  the  quantity  of  water  difplaced  by  the 
guinea,  weighs  7  grains.  I  divide  129  by  7,  and 
the  produ6t  is  18.  Hence  I  conclude,  that  the 
gold,  of  which  this  guinea  was  made,  is  18  times 
fpecifically  heavier  than  water,  and  I  call  its  fpeci- 
fiC  gravity  18. 

The  fpecific  gravity  of  fluids,  comparatively, 
is  eafily  determined  by  fuf]3ending  a  ball  of  any 
metal  in  the  place  of  the  guinea,  and  fubn:rac* 
ting  the  number  of  grains  required,  in  each 
fluid,  to  reftore  the  equilibrium,  from  thp  original 
weight* 

BALLS, 
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-  BALLS,  martial^  are  a  mixture  of  iron  filings 
and  cream  of  tartar,  formed  into  bails,  for  the 
purpofc  of  impregnating  water,  &c.  with  iron. 
They  are  out  of  date. 

.BALLS,  mercurial^  are  an  amalgam  of  tin  with 
mercury,  formerly  u fed  for  purifying  water.  They 
are  good  for  nothing. 

BALLOON.     A  round  glafs  receiver. 

BALLOON.  A  globe,  or  rather  artificial 
bladder,  in  the  fhape  of  a  pear,  made  of  var- 
niflied  filk,  for  the  purpofe  of  failing  in  the  air. 
Chemiftry  is  principally  concerned  in  this  fpecies 
of  navigation  ;  firft,  in  making  the  varnifh  3  and 
fecondly,  in  filling  the  balloon  with  inflammable 
air.  A  varnifh  for  this  purpofe  may  be  made,  by 
firft  diflblving  elaftic  gum  in  five  times  its  weight 
of  fpirit  of  turpentine,  and  then  boiling  one  ounce 
of  this  folution  in  eight  ounces  of  drving  iinfeed 
oil  for  a  few  minutes.  It  muft  be  ufed  warm.— ^ 
A  varnifh  for  the  fame  purpofe  may  be  made  by 
boiling,  for  an  hour,  litharge,  gum  fandarach, 
and  white  vitriol,  of  each  two  ounces,  in  a  pint 
of  Iinfeed  oil,  and  diluting  the  flrained  folution 

vvith  fpirit  of  turpentine. -Another  varnifh  is 

prepared  by  boiling  a  pound  of  birdlime  in  three 
pints  of  drying  Iinfeed  oil,  which  is  afterwards  to 
be  diluted  with  an  equal  quantity  of  fpirit  of  tur- 
pentine. 

The  inflammable  air  with  which  thefe  balloons 
^re  inflated,  is  produced  by  a  mixture  of  iron 

turn- 
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turnings  and  diluted  vitriolic  acid.  A  circum^ 
flantial  defcription  of  this  operation,  may  be  feen 
in  the  Appendix  to  the  laft  edition  of  ChamUrfi 
DiSiionary, 

BAXNEUfyl  MARI-S  means  a  water-bath ; 
that  isj  a  veffel  of  boiling  water,  in  which  anotheir 
veffel,  containing  the  matter  to  be  diiiilled  or 
digefted,  is  placed.  Why  it  is  called  balneum  ma- 
ri^y  I  know  not. 

BALSAM,  native^  is  a  refinous,  aromatic, 
thick  juice,  iffuing  from  ineifions  in  certain  trees. 
They  owe  their  fmell  to  an  eflential  oil,  that  may 
be  extraded  by  the  heat  of  boiling  water.  They 
are  rendered  mifcible  with  water,  by  the  yolk  of 
eggs,  by  fugar,  or  by  gum.  When  deprived  of 
their  efiential  oil  by  diftillation,  they  ai'c  mere 
refins. 

BALSAM  OF  SULPHUR.  Sulphyr  diflblv, 
cd  in  oil  by  boiling  over  a  flow  fire. 

BARYTES,  ponderous  earth,  p.  6i  :  alfo, 
Kirwan's  Mineralogy ,  p.  5. 

BASALTES,  Trap,  or  toucbflene.  A  blackifh, 
fmooth  (lone,  generally  found  in  angular  columns, 
as  in  the  Giants  caufeway  in  Ireland.  It  melts, 
per  Jsy  in  a  ftrong  heat  into  a  flag.  Borax  dif- 
folves  it  in  fufion.  According  to  Bergman,  100 
parts  of  bafaltes  contain  50  of  flint,  15  of  clay, 
8  of  calcareous  eapth,  2  of  magnefia^  and  25  of 
iron. 

BASIS, 
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BASIS,  applied  to  neutral  or  metallic  falts, 
means  the  alkali,  earth,  or  metal,  which,  com^ 
bined  with  an  acid,  conftitutes  the  fait  in  quef^ 
tion. 

BATH,  is  a  fubftance  ufed  in  certain  chemical 
operations  to  tranfmit  heat  equally  and  in  a  mo- 
derate degree.  Water,  or  fand,  in  which  veffels 
for  diftillation  or  digeftion  are  placed,  are  the  only 
baths  now  ufed  in  chemiftry. 

BAUME  ^^-y/V.  R.  Agaric,  zidoary,  flowers 
of  fulphur,  of  each  two  drams.  Socotorine  aloes, 
theriaca,  of  each  one  ounce.  Rhubarb  fix  drams* 
Gentian  half  an  ounce.  Saffron  two  drams. 
Brandy  one  quart.  Sugar  four  ounces. — Digeft 
in  a  Hind"  bath  for  five  or  fix  days.  Exprefs  the 
liquor  through  a  flannel  bag,  and  after  (landing 
till  it  is  perfedly  clear,  pour  it  pff^. 

This  famous  medicine  was  the  invention  of 
David  Spina,  who  publifhed  therecepe  in  his  Boify 
cf  Pharmacy.  The  agaric  and  flowers  of  fulphur 
are  of  no  ufe.  The  agaric  fcrves  only  to  render 
the  farrago  more  natifeous. 

BDELIUM.  A  gum-refm,  more  folublc  in 
water  than  in  fpirit. 

BELL-METAL  is  a  compofition  of  22  pounds 
of  tin  to  100  weight  of  copper. 

BEN-^r,  IS  the  fruit  of  the  Guilandina  morlnga 
of  Linnseus.  It  grows  in  the  Eaft  Indies  and  in 
America.  This  nut  yields,  by  exprefllon,  an  oil 
which  will  keep  many  years  without  becoming 

rancidj 
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rancidj  in  confequence  of  this  property,  it  is  im- 
pregnated, by  perfumers^  with  the  oders  of  thofe 
flowers  which  yield  very  little  eflential  oil  in  di- 
flillation.  On  a  layer  of  fine  cotton-wool,  dipt 
in  this  oil,  they  flrew  a  thick  layer  of  the  flowers  ^ 
then  another  of  cotton,  and  fo  alternately  till  the 
veflel  is  full,  which  being  covered  clofe,  is  placed 
in  a  water  bath  for  24  hours,  and  the  oil  after- 
wards pre  fled  out. 

■BENZOIN  is  a  refin  containing  an  acid  fait 
which,  by  fublimation,  concretes  into  cryfl:alline 
fpicul^  called  flowers  of  benzoin,  of  which  a 
pound  of  the  refin  will  yield  from  9  to  12  drams." 
This  acid  may  be  alfo  feparated  from  benzoin  by 
pouring  upon  it  a  folution  of  alkaline  fait  in  wa- 
t!E;r;  but  more  efl^edtually  by  boiling  it  in  lime- 
water,  and  precipitation  with  marine  acid.  See 
Scbeele's  EJJay  vii. 

BERYL  is  of  the  firfl:  order  of  precious  fl:ones^ 
^z  conftituent  iparts  of  which  are  flint,  clay,  cal- 
careous earth,  and  iron.  It  diflfers  from  the  eme- 
rald only  in  its  colour,  which 'is  a  lighter  and  yel- 
lowifii  green ;  and  from  the  augitesy  or  aqua  marine, 
which  has  a  bluifli  tinge.  It  melts  per  Je  into  a 
flag,  agd  is  vitrifiable  with  borax  and  miGrocof- 
mic  fait.  It  may  be  imitated  by  adding  to  flini^*- 
glafs,  in  fufion,  a  fmall  proportion  of  calcined 
copper  and  zafirq. 

BEZOAR 
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BFEOAR  minefdl,  A  foolifli  name  given  to 
an  infoluble,  inert  cal^  of  antimony,  the  prepa- 
ration of  which  is  not  worth  knowing. 

BISMUTH,  p;  100,  198. 

BISTRE  is  a  brown  pigment,  which  is  made 
by  grinding  the  foot  of  beech-wood  v/ith  water, 
then  adding  more  water,  and  when  the  grolTer 
parts  have  fubfided,  pouring  the  liquor  into  ano- 
ther vefTel,  and  leaving  it  for  three  or  four  days 
to  fettle.  The  water  being  then  fcrained  off,  the 
biftre:  remains. 

BITTERN  i's  the  mother-ley,  or  liquor  which 
remains  after  the  cryPcallization  of  fwa-filt.  It 
contains  fome  Glauber's  fait,  a  great  deal  of  Ep^. 
fom  fait,  a  little,  fea- fait  with  a  calcareous  bafis, 
and  fome  uncryfta]nz;ed  comrrion  fak.^   , 

BITUMEN  is  a  "generic  term  appll^ed  to  a  va-^ 
riety  of  foffii  inflammable  fubftances.  -  Except 
coal,  they  are  all  eleclric^^ry^^,  and  infoluble  in 
water  or  fpirit  of.  wine,  but  may  be  dilTolved  in 
fome  oils.  The  fpecies  ,are,.  naphtha,  petrolium^ 
Barbades  tar,  afphaltum,  mineral  tallow,  jet,  coal, 
amber,  ambergrife. 

BLAClv.  This  colour,  when  ardffcial,  is  pro- 
duced by  the  mixture  of  a  folution  in  water  of  i 
metallic  fait,  of  which  iron  is  the  baGs,  with  an. 
infufion  of  fome  vegetable  aftringent.  Green  vi-! 
triol,  alfo  called  copperas,  and  galls  are  generally 
ufed  for  this  purpofe.  This  mixture  is  the  founda- 
tion of  ink,  and  of  all  black  dyes  for  filk,  woollen- 
cloth. 
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doth,  hats,  and  leather.  Black  pigments  are 
riiade  either  of  black  chalk,  or  charcoal :  that  of 
ivol*y  h  the  beft. 

BLOW-PIPE,  p.  248  :   alfo  Bergman,  vol.  ii, 

P-463- 

Charcoal,  or  a  gold  or  filver  tea-fpoori,  have 
been  ufcd  by  Bergman  and  other  cherriifts,-  as 
fuppofts  for  the  various  minerals  fufed  by  the 
blow-pipe.  From  the  Journal  Phyfique  for  July 
and  Aiigurt:  1787,-  I  learri',  that  M.  Dbdun  has 
invented  a  new  fupport :  it  confifls  of  a  folid^ 
piece  of  glafs,  of  a  triangular  form,  two  or  three 
inches  long;  its  bafe  about  one  third  of  an  inch^ 
and  gradually  tapering  upwards  to  a-  fine  point. 
Jiaving  wetted  this  point  a  little,  he  takes  up  a 
iliinute  fragrtient,  of  a  very  fmall  quantity  of  the 
powdered  matter  to  be  examined,  which,  by  hold- 
ing \%  a  little  while  m  the  ffame  of  the  candle,  be- 
comes fufficiently  attached  to  the  red-hot  apex  of 
the  fupport.  He  then  applies  his  mouth  to  the 
pipe  which  he  holds  in  his  right-hand,  and  the 
fupport  in  his  left.  With  this  apparatus  M.  Do- 
dun  was  able  to  fufe  a  cbnfiderable  number  of 
mineral  fubfbances,  many  of  which  have  been' 
deemed  infufible/J^r 7^.  In  thefe  Memoires  (z%ihQ 
French  chufe  to  call  them)  M.  Dodun  relates  nor 
lefs  than  6;^  experiments  u^pon  refra6t!ory  matters, 
in  which  he  fucceeded  beyond  his  expedtation. 
He  attributes  his  fuccefs  to  his  being  able,  by 
means  of  this  lupport,  to  operate  upon  a  much 

fmaller 
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fmaller  quantity  of  matter  thart  was  poffible  by 
any  other  means;  but  he  feems  throughout  to 
have  deceived  himfelf  in  fuppofing  that  thefe 
were  {unions  per fe.  Could  he  poffibly  forget  thac 
the  giafs  of  the  fupport  acted  as  a  flux  ? 

BLUf:^.  This  colour,  extra6ted  from  vegetable^ 
matter,  is  of  great  ufe  in  difcovering  the  prefence 
of  acid  or  alkali  in  any  fluid.  Syrup  of  violets 
hath  been  generally  ufed,  and,  if  genuine,  it  anf- 
wers  the  purpofe  very  well.  Tincture  oi  turnjol 
poflTcflcs  greater  fenflbiiity,  as  it  will  difcover  the 
prefence  of  aerial  acid,  which,  I  believe,  other 
vegetable  blues  will  not.  Thefe  blue  fyrups  or 
tintlures  from  blue  flowers,  are  changed  to  green 
by  alkali,  and  red  by  acids,  1  have  found  that 
a  fyrup,  or  tindlure  with  the  addition  of  a  little 
fpirit  of  wine,  made  of  the  purple  petula  of  the 
viola  tricolor,  known  in  our  gardens  by  the  name 
of  heart*s-eafe,  will  anfwer  the  fame  purpofe.  I 
have  alfo  tried  the  purple  rocket  larkfpur  with 
equal  fuccefs.  In  dying,  indigo,  woad,  and 
logwood,  are  generally  ufed  for  giving  a  blue  co- 
lour to  various  (lufi^s.  The  latter  is  not  per- 
manent. 

BLUE,  Pruffiarty  is  fuppofed,  by  M.  Macquer, 
to  be  a  precipitate  of  iron  fuper-faturated  with 
phlogifton.  We  learn  from  the  celebrated 
Scheele,  that  it  contains  a  peculiar  acid.  Be  that 
as  it  may,  the  befl:  procefs  for  making  Pruflian 
.  blue,    is  as   follows  :    take  3  lb.  of  dried  ox's 
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blood,  6  lb.  of  quicklime,  2  lb.  of  red  tartar, 
i^lb.  of  nitre.  Calcine  thefe  in  a  crucible,  in  a 
hot  fire,  for  four  hours.  Throw  this  into  a  large 
pail  of  boiling  water,  and,  after  filtration,  nnix  ic 
■with  a  folution  of  i  lb.  of  green  vitriol.  About 
26  oz.  of  PrulTian  blue  will  precipitate.  A  large 
quantity  of  alum  is  generally  added,  but  it  is  of 
no  ufe.     See  Scheele^  EJfays^  p.  319. 

BLUE,  Saxon.  Take  any  quantity  of  indigd| 
and  digeft  it  in  fpirit  of  wine,  and,  when  quit' 
dry,  thros^/  it  into  four  times  its  weight  of  oil  of 
vitriol  in  a  glafs  veflel,  and  digeft  in  the  heat  of 
boiling  v;acer  during  one  hour.  Then  mix  it 
\yith  twelve  times  the  weight  of  vvater,  and  filire 
it  when  cold. 

BOLE,  Clay,  coloured,  naturally  or  artifici- 
ally, by  calx  of  iron, 

BOLT-HEAD,  ox  matrajsy  is  a  round  bottle 
with  a  long  neck,  ufed  chiefly  for  digeftions. 

BONES  are  foluble  in  all  acids,  fufficiently 
concentrated.  Bones  may  be  coloured  by  boiling 
in  water  with  drugs  ufed  for  dying  ;  or,  without 
heat,  by  metallic  Iblutions.  Gold  in  aqua  -regia^ 
purple:  filver  in  nitrous  acid,  brown  or  black  : 
copper  in  vinegar,  green:  copper  in  volatile  al- 
kali, blue  green. 

BORAX  is  a  neutral  fait,  confiffing  of  a  pecu- 
liar acid,  fuper  faturated  with  mineral  alkali.  It 
nay  be  decompofed,  in  folution,  by  the  vitriolic, 

the 
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die  nitrous,  or  the  marine  acid,  far  any  of  whicli 
the  mineral  alkali  will  quit  the  acid  of  borax,  cal- 
led by  Horn  berg  who  difcovered  ix.^  Je dative  Jalt. 
Borax,  in  fufion,  diflblves  and  vitrifies  ail  earths> 
and  promotes  the  fuGon  of  metals;  hence  its  ufe 
in  affaying  of  ores,  and  in  folderin.g.,  It  is  ufed 
in  dying,  and  in  other  arts.  It  is  foluble  in  fpirit- 
of  wine  and  in  water;  but  fufFers  no  decompofi- 
tion  by  Pue  :  expofed  to  a  flrong  heat,  it  melts 
into  a  glafs,  which,  difTolved  in  v/ater  and  evapo- 
rated, forms  cryilals  of  borax  as  before. 

BRANDY  is  diailled  from  wine,  and  differ^ 
from  fpiric  of  wine  only  in  containing  more 
water. 

BRASS  is  a  compofition  of  copper  with  about 
a  fourth  part  of  zinc.  It  is  generally  made  by  a 
cementation  of  copper  with  lapis  calaminarisy  an  ore 
of  zinc,  in  the  following  manner.  The  lapis  cala- 
minaris  being  calcined  and  ground  to  a  fine  powdery 
is  mixt  with  a  fourth  part  of  pov/dered  charcoal,* 
find,  with  water,  made  into  a  mafs.  Seven  pounds 
of  this  mafs  is  put  into  a  melting-pot,  and  over  it 
five  pounds  of  granulated  copper.  It  is  then  g6- 
vered  with  powdered  charcoal,  and  expofed  to  th® 
heat  of  a  wind-furnace  for  eleven  or  twelve  hours^ 
after  which  it  is.  caft  into  plates  or  lumps  of 
brafs,  which  will  weigh  fomevv^hat  more  thaa 
eight  pounds. 

BRONZE.  A  compofuioaof  tin  and  copper^j 
:o  which  zinc  and  other  metals  are  fometimes  ad- 
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ded,,  according  to  the  purpofe  for  which  it  is  cfe--' 
figned,  whether  bells,  cannon,  or  Itatues. 

BUTTER  of  Aitinmry  is  a  folution  of  half  cal- 
cined regulas  of  antimony  in  concen-traced  ma- 
rine acid.  This  cauilic  is  procured  by  diftilling, 
in  a  retort,  placed  in  a  fand  bath,  one  part  of  the 
regulus  with  three  parts  of  cofrofive  fi/blimatey 
both  reduced  to  a  fine  powder.  If  crude  anti-* 
raony  be  ufed  inftead  of  the  regulus^  the  propor- 
tion is  three  parts  of  antimony  to  four  of  the  fub- 
iimate.  M.  Macquer,  and  other  French  chemidg,. 
tell  us  thar,  in  this  proccfs,  the  marine  acid  quits- 
the  mercury  and  unites  with  the  regulus  of  anti-* 
mony,  in' confequence  of  a  fuperior  affinity  to  the 
latter.  They  are  certainly  miflaken.  The  mer- 
cury, in  cdrrofive  fublimate,  being  a  calx,  ar- 
tra61s  the  phlogifton,  necelTary  for  it&  redu<51:ion, 
from  the  regulus  of  antimony,  and  the  marine 
acid,  thus  fee  free,  unites  with  the  half-calcined 
regulus.     Vide  Scbeelis  EJfay  xi". 

BUTTER  cf  ffax.  Wax  deprived  of  pare  of 
its  acid  by  diftillation, 

BUTTER  of  'Tin i  is  a  combination  of  tin  vvith 
'concentrated  marine  acid,  obtained  by  diftilling 
this  metal  with  corrofive  fublimate.  What  firfl 
comes  over  \s  C2i]\^dfmokingJprlt  of  Lihavius  -,  ih^. 
latter  parr,  which  is  thick,  is  called  butter  of  tin. 

CADMI  A,  a  vague  word  applied  by  Pliny  and 
others  to  very  different  fubftances :  viz.  calamine, 
-flowers  of  ^iuC;  cobalt,  copper  oresj  Uc 
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CAL/MI\E,  or  Lapis  Cdaminaris  -,  Is  a  cair- 
ciform  ore  of  zinc,  containing  alfo  iron  and  clay 
in  different  proportions.  Its  coJx^ur  and  texture 
2|re  various.  When  calcined  with  charcoal, 
JBowers  of  zinc  are  fublimed.  It  is  foluble  in  acid-s. 
'  Is/loft  of  the  Engiift  calamine  contains  kad.  Its 
fbecific  gravity  is  from  4,000  to  5,000.  For  the 
application  of  calamine  to  copper  for  making 
brafs,  fee  Br^/s. 

CALCAREOUS  earth,  p.  61.  Calcareous 
r^arths  or  (lones  from  a.diftinfb  genus  of  foffils, 
1  comprehending  eleven  fimole  and  five  compound 
;  fpecies.  Kirwan's  Mineralogy^  p.  22. — It  is  com- 
1  moniy  found  combined  v/ith  aerial,  or  v/ith  fome 
(Other  acid';  with  other  earths  or  rnetals, 

CALCES  of  wetals^  are  the  peculiar  earths  of 

;nietals  deprived  pf  their  phlogidon^   either  by 

'  burning  or  by  folution  in  acids.     I'hefe  are  cap- 

.  able  of  being  reduced,  that  is  revived,  jpr  reftored 

|l  to. their  former  metallic  fplendor,  by  the  addition 

of  phlogifton  contained  in  fat,  oil,  or  charcoal. 

Thefe  calces   are  found  to  be  heavier  than   the 

!  rnetals  themfejvcs.      Some   philofophers  fuppofe 

this  inCFcafe  of  weight  to  be  Ovving  to  fixed  air  j 

I  fome  to  v^/ater,    fome  to  pure  air  imbibed  in  the 

I  icalcination,  and  others  to  the  matter  of  heat. 

CALCINATION,  p.  178, 

Calomel,    or  mercurius  diilcis ',    is   marine 

.  ^id  faturated  with  quickfilver,   by  rubbing  the 

:  jnet^l  in  a  mortar  with  about  an  equal  quantity 
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of  corrofive  fubiimate,  and  then  fublirr^ng.th 
mixture,  in  a  matrafs,  repeating  the  operation 
feveral  times.  Th\sjweet  mercury,  as  it  is  called, 
is  a  metallic  neutral  (alt,  whic'i,  like  all  neutral 
falts  where  the  faturation  is  complete,  is  mild. 
The  marine  acid,  which  wis  liighly  corrofive  in 
fJie  fublimate,  is  now  mild  in  t\\Q  calomel,  be- 
caufe  it  is  faturated  with  miercury, — This  procefs 
for  making  calomel,  is  both  dangerous,  trouble- 
fome,  and  expenfive  :  the  incompuabie  Scheele, 
therefore,  propofes  a  much  miOre  fimple  method 
of  faturating  corrofive  fublimate  with  mercury, 
thus: — Diged  half  a  pound  of  quickfilver  with 
the  fam^e  weight  of  pure  aqua  fortis^  in  a  long- 
necked  cucurbit,  for  three  or  four  hours,  in  warm 
fand.  Increafe  the  heat  fo  as  almofl:  to  make  it 
boil.  Shake  the  veffel  now  and  then,  and  in 
three  or  four  hours  more,  m^ake  it  boil  during  a 
quarter  of  an  hour.  Mean  while  diflblve  four 
ounces  and  a  half  of  common  fait  in  feven  pint? 
of  water,  and,  whild  boiling,  pour  the  liquor 
into  a  glafs  vefiel.  To  this  folution  add  that  of 
the  mercury,  alfo  boiling,  by  little  at  a  time, 
with  condant  agitation.  Let  it  ftand  to  preci- 
pitate; then  pour  off  the  clear  liquor,  and  wafh 
the  precipitate  with  hot  water  till  it  comes  off 
quite  taftelefs.  Now  filtre  the  precipitate,  and 
<dry  it  ilowly.     This  is  calomel. 

CAMPHOR  is-  a  very  fingular  inflammable 
iiibilance,  faid  to  be  pbtained,    by  diftillation, 

prin- 


i 


C  A  N  T  H  A  R  I  D  E  S,        I95 

-principally  from  the  roots  of  a  fpecies  of  Laurus 
growing  in  the  Eaft  Indies,  Like  rcfins,  it  is  fo- 
luble  in  fpirit  of  wine  ;  but  it  fublimes  without 
decompofition.  Like  oils  it  is  inflammable  j  but 
it  reje6ls  all  union  with  alkalis.  It  is  foluble  ia 
the  vitriolic  or  nitrous  acid,  but  feparates  unalter- 
ed from  either  on  the  addition  of  water. 

CANTHARIDES.  Spanifn  flies.  From  four 
ounces  of  thefe  infcds,  Neuman  extracted,  by 
fpirit  of  wine,  fix  drams  and  two  fcruples  of  aa 
acrid  refinous  fubftance,  which  is  probably  the 
.caufe  of  their  Ptimulatifig  cfFed, 

CAP,  is  the  upper  piece  of  a  wind-furnace  5  or, 
in  a  portable  furnace  for  diftillation,  that  piece 
which  covers  the  retort. 

CAPITAL.     The  head  of  an  alembic. 

CAPUT  MORTUUM.  That  which  remains 
in  the  retort  after  di filiation  to  drynefs. 

CARMINE.  A  beautiful  and  coilly  pigment 
of  a  crimfon  colour.  It  is  a  precipitate  of  cochi- 
neal, by  means  of  alum,  from  its  folution  in  an 
alkaline  lixivium. 

CARNELIAN.  A  red  precious  (lone  of  the 
filiceous  genus,  mixed  with  other  earth  and  iron. 
It  is  afi^eded  by  borax  and  microcofmic  fait  likq 
other  flints.     Its  fpecific  gravity  is  2,  6. 

CASL-HARDENING  is  a  fuperficial  conver- 
fion  of  iron  tools  or  inftruments,  into  fteel  by 

U  4  CASS^i^ 
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CASSLA.  That  which  is  now  generally  in  ufe 
is  brought  from  the  Antilles.  It  is  foliible  both 
in  vinous  fpirit  and  in  water. 

CAUSTIC  ccmmony  is  fixed  vegetable  alkali 
deprived  of  its  fixed  air  by  quicklinne.  It  is  made 
by  evaporating  foap-ley  to  drynefs,  and  melting 
it  afterwards  in  a  crucible  :  or  by  boiling  the  ley 
down  to  a  fourth  of  its  quantity,  and  then  mix- 
ing it  with  quicklime  to  the  confiftence  of  a 
pafle. 

CAUSTIC  luna^r^  or  lapis  infernalis,  is  a  me- 
tallic fait  compofcd  of  filver  and  nitrous  acid.  It 
is  made  by  difiblving  the  pure  metal  in  twice  its 
"weio:ht  of  the  acid,  and  exhaling  the  moifture  in 
a  crucible  until  the  mafs  flows  like  oiK  It  is  then 
poured  into  fmall  moulds. 

CAUSTICITY,  is  that  quality  in  certain  fub- 
ftances,  which  burns,  corrodes,  or,  more  proper- 
ly, diiTolves  any  part  of  an  animal  body  to  which 
they  are  applied.  The  fubftances  which  pofiiefs 
this  property,  are^,  pure  alkalis,  pure  lime^  ftrong 
acids,  and  their  combinations  with  certain  metals. 
What  is  the  caufe  of  this  deftrudlive  power  ? 
Baume  fays,  it  is  aflual  fire  ;  that  this  almofi pure 
firey  as  he  calls  ir^  is  not  only  the  caufe  of  ail 
caufticity,  but  alfo^of  tafte.  If  this  be  true;  if 
ahnqft  pure  fire  be  the  caufe  of  caufticity,  both  in 
acids  and  alkalis,  it  is  very  extraordinary  that, 
when  thefe  two  fubftances  are  mixed,  their  caufti- 
city is  deftroyed  i  and  that,  during  the  mixture, 

cold 
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cold  (hould  be  produced  inftead  of  heat,  the  re^ 
verfe  of  which  would  certainly  be  the  cafe,  if,  in 
the  conflid,  the  fire  were  expelled  ;  and  if  it  be 
not  expelled,  what  becomes  of  it. — Meyer,  a  fa- 
xnous  German  chemift,  afcribes  caufticity  to  an 
imaginary  fomething  which  he  calls  caufticuiPi  or 
ccidum  pingue  (oil  and  vinegar)  compofed  of  an 
acid  and  the  principle  of  fire.  Abfolute  nonfenfef 
— Caufticity  is  the  effe6l  of  peculiar  attradions; 
of  a  propenfity  in  certain  bodies  to  combine  with 
each  other-  of  that  p^J/ion  (I  had  almoft  faid)  and 
power  of  gratification  or  faturation  in  certain  bo^ 
dies,  which  they  never  fail  to  exert  when  brought 
within  their  proper  fphere  of  attradion.  Pure 
acid  and  pure  alkali  are  equally  cauftic ;  but  they 
difcover  no  conftituent  principle  which  is  common 
to  both:  therefore  the  immediate  caufe  of  their 
caufticity  (Cannot  be  attributed  to  any  principle  ia 
their  compofition.  1  hey  have  each  a  propenfity 
to  unite  with  certain  other  fubftances;  they  are 
both  cauftic,  becaufe  they  are  unfaturated  ;  but 
their  objects  arc  different.  Acids  corrode  an  ani- 
mal body  in  confequence  of  their  violent  attrac- 
tion to  fome  of  its  principles,  with  which,  when 
they  are  once  faturated,  they  ceafe  to  be  corrofive. 
Alkalis  and  quicklime  deftroy  animal  fubftances, 
in  confequence  of  their  exertion  to  faturate  them- 
fdves  with  fixed  air  and  water.  Lunar  cauftic, 
&c.  is  more  violently  corrofive  than  the  fimple 
acid,  becaufe  the  acid,  in  this  ftate  of  combina- 
tion^ 
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tion,  is  more  concentrated  :  this  appears  from  the 
ftrong  vinegar  obtained,  by  diftillation,  from  ver- 
digrife,  and  from  the  procefs  of  making  butter  of 
antimony,  with  corrofivefublimate. 

In  the  Appendix  to  Macquer's  Chemical  Billion" 
ary,  the  reader  will  find  a  very  long  differtation 
on  cauuicity,  in  which  the  author  ftrangely  eon- 
founds  chemical  attra6lion  with  gravitation. 

CAWK,  or  ponderous  /par yh  a  greyifh  hard 
ftone,  confiiling  of  ponderous  earth  combined 
"with  vitriolic  acid.  It  is  infoluble  in  water  or  in 
acids:  infufible  perje,  but  fufible  with  the  ufual 
fluxes.  It  may  be  decompofed  by  calcination 
with  fixed  alkali. 

CEMENT,  is  the  pafte  or  powder  ufed  in  the 
procefs  of  cementation  :  that  with  which  gold  is 
ftratified,  for  the  purpofe  of  purification,  in  the 
operation  called  ^^r//;2g-,  is  compofed  of  four  parts 
bfickduH:,  with  fea- fait  and  calcined  green  vitriol, 
each  one  part,  made  into  a  pafte  with  water:— 
that  which  is  employed  in  converting  iron  into 
fteel,  is  made  of  two  parts  charcoal,  one  part 
charred  bones,  and  half  a  part  of  wood  alhes  : — - 
that  for  making  brafs,  cohfifts  of  equal  parts  char- 
coal and  lapis  calaminaris : — that  which  is  ufed  for 
converting  glafs  into  porcelain,  is  compofed  of 
equal  parts  of  fand  and  gypfum. 

CEMENT  is  alfo  a  glutinous  matter,  ufed  in 
preparing  giafs  veffels  for  chemical  purpofes^  by 
faftening  brafs  or  wood  to  particular  parts  of 

^h^mi 
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them:  It  is  made  by  melting  refin  and  bees  Wax 
p.  as.  and  thickening  it  to  a  proper  confiftepcy 
with  fine  brick-duft. 

CEMKNT  Cofper^  is  copper  precipitated  by 
iron,  from  natural  fprings  in  which  copper  is 
found  diflblved  in  the  vitriolic  acid,  which  quits 
the  copper  to  unite  with  the  iron  ;  but  the  copper 
appears  in  its  rnetallic  form,  becaufe  phlogidon. 
prefers  copper  to  the  iron  with  which  it  was  com- 
bined. 

CEMENTATION  is  the  procefs  by  which 
metals  are  purified  or  altered  by  heat,  without 
fufion,  by  means  of  a  cement  with  which  they  are 
ilratified  or  covered. 

CERUSS,  or  white  leady  is  an  imperfedi:  calx, 
ruft,  or  folution  of  lead,  which  is  produced  by 
expofing  thin  (hcets  of  this  metal  to  the  vapour 
of  vinegar.  Cerui's  is  found  native  in  France, 
Germany,  and  in  England  ;  but  generally  mixed 
with  a  little  iron  and  earth. 

CERUSS  of  antimony  is  "the  white  powder  that 
precipitates  from  the  water  with  which  diaphoretic 
antimony  has  been  v/afhed. 

CHALCEDONIAN,  a  filiceous  (lone  of  a 
iDluiih  white  colour,  conHfting  principally  of 
flint,  with  a  fmall  proportion  of  other  earths  and 
iron. 

CHALK,  white^  is  lime  (/.  e.  pure  calcareous 
earth)  combined  with  aerial  acid  in  the  proportion 
of  about  four  parts  of  the  latter  to  fix  of  lime. 

M.  Baumc 
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M.  Baume  fays,  that  the  pureft  chalk  contain^' 
jfome  iron  5  but  M.  Baume  is  frequently  mifr 
taken. 

CHALK  l?Iack,con(iQ:s  of  magnefia,  flint,  clay^ 
rnineral  oil,  and  aerial  acid.  It  calcines  to  a  redr 
dilh  earth,  and  is  infoluble  in  acids. 

CHALK  r<?^  is  clay  mixed  with  the  red  calx  of 
iron.    In  a  ftrong  heat  it  melts  into  a  black  glafs, 

CHALK^^77ii&,  or /oap-rcck.  Its  compofition 
is  the  fame  as  black  chalk,  except  the  mineral 
oil.     Its  colour  is  yejlow  or  whicifh. 

CHARCOAL  prepared  by  burning  wood  co- 
y.ered  from  the  external  air,  feems  to  confifl:  en- 
tirely of  phlogiilon  and  an  earth,  which  principles 
cannot  be  feparated,  without  addition,  by  the  moft 
intenfe  heat  in  clofe  veffels.  That  charcoalj, 
which  confids  almoft  entirely  of  phlogifton, 
fhould;,  if  excluded  from  the  air,  bear  the  (Irongeil 
fire,  for  any  length  of  time,  without  the  leali  di- 
minution or  change,  feems  aftonifhing.  It  is^ 
lioweyer,  a  llrong  proof,  that  all  decompofitiorj 
js  the  elirdt  of  qhemical  attra6lion.  The  phlo* 
gifton,  in  charcoal  confined  in  a  red-hot  crucible, 
adheres  to  its  earth,  becaufe  it  is  in  cpntad  with 
nothing  that  can  attract  it.  But,  when  charcoal 
is  burnt  in  the  open  atmofphere,  the  phlogifton 
is  attracted  by  the  pure  air,  which  it  prefers  to 
^arth,  and  therefore  quits  it.  For  the  fame  rea- 
fbn,  charcoal  adls  as  a  flux  to  metallic  calces,  by 
i^ftoring  their  phlogifton^  which  prefers  metallic 
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t^nhs  to  Its  own. — The  celebrated  Abbe  Fontana 
lately  difcovered,  that  a  piece  of  charcoal  made 
red  hot,  and  fuddenly  extinguiflied  in  quickfilver, 
will  abforb  four  or  five  tinnes  its  bulk  of  air.— 
Charcoalj  particularly  that  of  ivory,  is  ufed  bf 
painters  as  a  black  pigment. 

By  the  modern  fe6t  of  philofophers  (I  believ^ 
we  have  not  one  in  this  kingdom)  who  deny  the 
cxiftence  of  Dhloo;i{lori,  charcoal  is  made  an  clc^ 
ment,  and  not  only  a  conRituent  principle  of  all 
animal  and  vegetable  fubftances,  but  of  metalS 
alfo:  they  tell  us  moreover,  that  charcoal  with 
Tital  air,  forms  aerial  acid.     Nonfcnfe. 

CHEMISTRY,  p.  i. 

CHERT  is  a  fpecies  of  fiint,  but  more  opake 
than  common  fiint,  and  generally  of  a  dark  blue 
or  yellowifh  grey  colour.  It  contains  about  a 
fourth  of  its  weight  of  clay  with  a  fmall  propor- 
tion of  calcareous  earth.  It  is  generally  fufiblc 
.J>er/ey  and  totally  foluble  with  borax. 

CHRYSOCOLLA.  Borax,  in  the  impuip 
ftate  in  which  it  Is  imported,  is  fo  called.  Moun- 
tain blue,  an  ore  of  copper,  is  alfo,  by  fome 
writers,  called  chryjocolla, 

CHRYSOPRASIUM,  a  (lone  of  the  filiceoua 
genus,  of  an  apple-green  colour,  and  femi-tranf- 
parent.  It  lofes  its  tranfparency  in  the  fire,  but 
does  not  melt  per  fe.  It  contains  a  very  fmajl 
proportion  of  calcareous  earth,  magnefia,  and 
iron,     liirvi;.  Min,  chap.  8.  fp.  8. 

CHRY. 
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CHRYSOLITE.  Sec  Emerald.  We  are  told 
that  this  (lone  may  be  imitated  by  fufing  fix  ounces 
of  minium  and  twenty  grains  of  crocus  martisj 
with  two  ounces  of  cryftal  glafs. 
..  CINNABAR,  native  or  faSlitious^  is  acorn  po- 
fition  of  mercury  and  fulphur,  in  the  proportion 
of;  about  eight  parts  of  the  former  to  two  of  fuK 
pkur.  The  mercury  is  eafily  feparated  by  diftii- 
lation  with  iron  filings,  which  will  unite  with  the 
fulphur,  and  the  mercury  v/ill  pafs  over  into  the 
receiver. 

CINNABAR  of  Antimony^  differs  not  at  all 
from  other  cinnabar.  It  is  equally  ufeful  foi: 
painting  and  equally  ufelefs  as  a  medicine.  It  is 
obtained  by  fubliming  the  sethiops  that  remains 
in  the  retort  after  the  diftillation  of  butter  of  an-^ 
cimony.  The  two  fubilances  employed  in  the 
procefs  are  equal  parts  of  corrofive  fublim.ate  and 
crude  antim.ony.  The  -firft  of  thefe,  we  know, 
confifts  of  mercury  and  marine  acid  ;  the  latter, 
^f  the  regulus  of  antimony  and  fulphur.  The 
acid  quits  the  mercury  to  unite  with  the  metal, 
and  they  rife  together  in  the  form  of  butter  of  an- 
timony. The  mercury  and  fulphur,  being  both 
difengaged,  combine  in  the  retort,  and  (the  fire 
being  confiderably  increafed^  and  the  receiver 
changed)  fublimc  in  the  form  of  cinnaber. 

CIVET  is  foluble  in  oils  only. 

CLAY,  p,  d^. — alfo  S cheek' ^Ejfay  viii;  -  • 

CLOVES. 
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Cloves.  Eight  ounces  yield  one  ounce  of 
effential  oil. 

CLYSSUS  is  the  condenfed  vapour  arifing 
from  the  detonation  of  nitre  with  charcoal,  v/ith 
fulphur,  or  with  antimony.  The  clylTus  of  nitre 
is  mere  water  :  that  of  fulphur,  and  of  antimony, 
is  vitriolic  acid.  It  is  produced  by  a  troubiefome 
and  dangerous  operation  to  anfwer  no  rational 
purpofe.      Parturmnt  monies ,  &c. 

COAGULATION  is  the  redudion  of  fluids  to 
a  Rate  of  folidity. 

COAK  is  foflil  charcoal. 

COAL,  in  the  Englifh  language,  means  foffil 
or  pit-coal.  ThediiTcrtation  under  this  word,  in 
Macquer's  di6lionary,  belongs  properly  to  charcoaL 
In  the  Cyclopedia  we  are  told,  that  pit-coal  con-^ 
tains  a  large  quantity  of  fal-ammoniac.  This  is 
certainly  not  true.  Pit-coal  confifts  principally 
of  that  bitumenous  fubftance  called  petrol  or  op- 
pbalfumi  combined  with  clay,  and  frequently  with 
pyrites. 

COATING,  CdWzd  ?i\(o  Loricaticn^  is  the  co- 
vering of  glafs  retorts  to  prevent  their  breaking 
when  expofed  to  a  naked  fire.  This  coating  is 
generally  made  of  clay  and  fand,  p.  a;,  with  a 
little  powdered  glafs  and  cow's  hair,  made  into  a. 
thin  pafte  with  freih  bullock's  blood  diluted  with 
water.  You  apply  it  to  the  retort  with  a  brufh, 
and  when  the  firft  coat  is  dry,  repeat  the  opera- 
tion. 
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tion,  and  in  like  manner  three  or  four  tinats,  till 

the  covering  be  a  quarter  of  an  inch  thick. 

'     COBALT,  p.  105.  aoo; — alfo  Kir  wan' %  min, 

eap.  13. 

r     COCHINEAL  difTolved   in   water,   gives  to 

woollens  and  to  filk  a  durable  crinnfon  colour ; 

by  the  addition  of  a  folution  of  tin  in  the  nitrous 

^acid,  or  in  aqua  reglay  the  dye   becomes  fcarler^ 

which  is  alfo  permanent. 

,     COHOBATION.    Repeated  diflillation  of  the 

fame  matter  with  the  fame  fluid  poured  back  into 

the  alembec  :    formerly  much  pradlifed,  to  very 

little  purpofe,  and  now  entirely  laid  afide. 

COLCOTH A  R.  Mere  calx  of  iron  whi^h  re- 
mains in  the  retort  after  the  diftillation  of  vitriolic 
acid  from  calcined  vitriol.  If  any  acid  dill  ad- 
here to  this  calx,  it  is  eafily  wafiied  off  by  water* 
Under  this  word  in  the  Cyclop^diay  there  is  a  pa- 
ragraph tranfcribed  from  the  Philojophical  'Tranf^ 
atlionsy  which,  if  the  laft  editor  had  been  a  che- 
mifb,  he  would  have  expunged. 

COLOUR.  The  change  of  colour  is,  in  che- 
miftry,  particularly  ufeful  in  difcovcring  acid  or 
^  alkali  in  any  liquid.  Tinflure  of  turnfol,  fyrup 
of  violets,  and  tinctures  and  fyrups  of  other  blue 
flowers,  turn  red  with  acids,  and  green  with  al- 
kalis. Water  containing  a  fmail  proportion  of 
iron,  on  the  addition  of  a  few  drops  of  tinflure  of 
galls,  becomes  purple  ^  if  there  be  much  iron, 
j&he  colour  will  be  black.     Water  containing  the 

fmalleft 
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firiallefl:  quantity  of  iron,  is  tinged  blue  by  Pruf- 
fian  alkali. 

COLOPHONY.  Common  rofin.  Itisthefub- 
fl-anee  which  remains  after  the  diftillation  of  oil 
from  turpentine.  The  chief  ufe  of  this  drug,  fays 
the  author  of  the  Cyclop^dia^  is  in  the  cure  of  ve- 
nerial  ailings.  He  would  have  been  nearer  the 
truth  if  he  had  faid,  the  chief  ufe  of  this  drug  is  to 
rub  a  fiddle- ft ick. 

COMBUSTION,  p.  156. 

CONCENTRATION,  p.  177. 

CONDENSATION,  is  the  ad  of  bringing  the 
parts  of  volatile  fluids  nearer  together  by  prelTure 
or  by  cold.  Thus,  air  is  condenfed  by  preiTure, 
and  the  fleam  condenfed  by  cold  into  water. 

COPAL,  is  neither  foluble  in  v/ater  nor  ia 
fpirit  of  wine  ;  but  it  may  be  difTolved  by  digef- 
tion  in  linfeed  oil,  with  heat.  This  folution  di- 
luted with  fpirit  of  turpentine,  forms  an  excellent 
varnifh. 

COPPER,  p.  88,  and  195. — Mo  Kirwan'%  Min. 
cap,  iv. 

COPPERAS.     Vitriol  of  iron.      ~ 

CORK.  This  dry  bark  of  a  tree  hath  not  ef- 
Gaped  the  modern  chemical  purfuit  after  new 
acids.  \n  CreWs  Annals  of  Chemijiryy  Ann.  1787, 
p,  145,  I  find  a  feries  of  experiments  on  this  fub- 
ftance,  by  D.  L,  Erugnatilli;  whence  it  appears, 
that  cork,  burnt  in  a  crucible,  is  almofb  entirely 
confumed,  the  remaining  afties  being  fcarce  vi- 

X  fiblej 
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fible;  that,  by  fire,  in  clofe  veffels,  it  is  almoflr  j 
entirely  volatilized  into  inflammable  air  j  that  vi« 
triolic  or  marine  acid  fcarce  atfed  it  at  all,  even 
with  the  afTiftanceofheac;  but,  that  the  vapour 
offmoking  fpirit  of  nitre  attacks  and  reduces  it, 
in  part,  to  a  yellowifli  faline  powder.  Diftilled  | 
with  nitrous  acid,  there  remained  in  the  retort  a 
vifcous  acid  mafs,  almoft  entirely  foluble  in  boil- 
ing water.  This  acid  is  alfo  foluble  in  hot  fpirit 
of  wine:  it  combines  with  metals,  with  alkalis, 
and  with  earths,  particularly  with  lime.  Hence 
it  is  concluded,  that  cork  confifts  of  a  peculiar 
vegetable  acid  combined  with  phlogifton,  and  a 
very  fmall  proportion  of  earth. 

CORAL  differs  not  at  all  in  its  chemical  pro- 
perties from  oyfter  fhells,  crabs  claws,  dec.     It  i&| 
principally  mild  calcareous  earth. 

CREAM  of  Lime  is  formed  on  the  furface  ofn 
lime-water.     It  is  nothing  more  than  lime  which i 
has  recovered  the  fixed  air  which  it  loft  in  calcina- 
tion ;  confequenily  it  is  mild  calcareous  earth. 

CREAM  of  Milk  is  the  oily  part  of  milk  mixt 
yet  with  fome  whey  and  curd,  from  which  it  is 
entirely  fcparated  by  .churning  into  butter. 

CREAM  ofTartar  is  a  fait  compofed  of  vege- 
table fixed  alkali  fuper-faturated  with  the  acid  of 
'tartar*  Cryftals  of  tartar  are  th«  fame  thing. 
They  are  obtained  by  boiling  crude  tartar  in  wa- 
ter, and  differ  from  it  only  in  being  more  pure.: 
If  cream  of  tartar  be  faturated  with  any  alkali,  a.J 

tar- 
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tartarous  fdenites  will  precipitate  ;  i  e:  the  acid 
of  tartar  combined  with  calcareous  earth  j  there- 
fore cream  of  tartar  contaids  calcareous  earth. 

GROCUS.  Saffron.  The  yellowiiTi  red  calces 
of  metals  are  alfo  fo  called.  Crocus  antimoniiy  or 
metallorumy  is  made  by  deflagrating  antimony 
with  nitre  in  a  red-hot  crucible.  Crocus  martky 
in  whatfoever  manner  prepared,  is  calx  or  tud  of 
iron,  and  nothing  more. 

CRUCIBI  ES  are  veffels  of  indifperifibje  ufe  m 
chemiftry  in  the  various  operations  of  fufion  hj 
heat.  Their  form  is  that  of  an  inverted  cone. 
They  are  made  of  clay  mixed  with  powdered 
baked  clay,  or  with  farid,  or  flint,  or  giafs,  ot 
black  lead,  according  to  the  purpofe  for  which 
they  are  intended.  FlefTian  crucibles  are  bed  cal- 
culated to  fuflaln  a  violent  degree  of  heat.  Thofc 
of  black-lead  are  generally  ufed  for  melting  of 
gold.  Thofe  intended  for  vitrification  fliould  be 
made  of  clay  mixed  with  powdered  baked  clay 
only. 

CRYSTAL,  or  quarfZy  is  the  mod  pure  of  the 
filiccous  genus  of  ftones.  It  generally  contains  a 
fmall  proportion  of  clay  and  calcareous  earrh, 
and  is  frequently  coloured  by  metallic  particles. 
Its  chemical  properties  are  thofe  of  Bint  in  ge- 
neral. 

CRYSTALLIZATION  is  an  operation  of  na- 
ture,  in  which  various  earths,  falts,  and  metallic, 
fubftances,  pals  from  a  f.uid  to  a  folid  date,  af- 

X  2  fuming 
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fuming  certain  deternnined  geometrical  figures,^ 
All  fluids  are  prevented  from  cryilallizing  by 
hea.t :  that  is,  the  fluid  fire  which  they  contain 
keeps  their  parts  afunder,  which,  without  its  in- 
terpoiition,  would,  in  confequepce  of  their  mu- 
tual attraction,  run  into  a  folid  regular  rnafs. 
Ice  is  water  cryftallized.  Precious  fcones,  flints, 
fpars,  pyrites,  &c.  arecryfials  of  earths  and  me- 
tals. But,  if  it  be  true,  that  all  fluids  are  pre- 
vented from  becoming  folids  by  the  interpofltioa 
of  fire,  it  will  necefiarily  follow,  that  in  order  to 
cryfl:al]ize  all  cryflallizable  bodies,  which  are  in  a 
ttate  of  fluidity,  nothing  more  is  required  than  to 
take  away  this  fluid  fire,  which,  by  interpofition, 
keeps  their  confl:ituent  parts  out  of  their  fphere  of 
artraftion.  Water  cryflrallizes  in  a  certain  degree 
of  cold.  Saturated  folutions  of  falts  in  warm 
water,  produce  cryiials  as  the  fire  flies  off;  and 
in  all  cafes  whatfoever  an  adequate  deprivation  of 
hfeat  will  efFed  cryfl:allization. 

But,  in  the  common  temperature  of  the  atnriof- 
phere,  cryflaliizable  bodies,  diflblved  in  water, 
may  be  prevented  from  cryftallizing  by  the  quan- 
tity of  the  menflruum  ;  for,  as,  in  folution,  the 
diflfolved  body  is  equally  difFufed,  its  parts  may 
be  at  fo  great  a  diilance  as  to  lofe  all  power  of 
mutual  attradlion.  In  this  cafe  cryftallization 
cannot  take  place  until  the  quantity  of  the  men- 
ftruum  be  diminifhed.  Now  water  is  rendered 
volatile  by  a  certain  degree  of  heat.  Evapora- 
tion, 
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tion,  therefore,  is  the  nfual  means  of  producing 
the  cryftaliization  of  faits  ,  and  in  order  to  obtaia 
large  and  regular  cryilals,  it  is  neccfiary  that  the. 
veflel  fliould  be  removed  from  the  fire  as  foon  as^ 
figns  of  incipient  cryftaliization  appear  on  the  fur^ 
face,  and  that  the  liquor  fliould  be  very  gradually 
cooled;  otherwife  the  cryftals  will  be  fmall  an4 
irregular. 

CRYSTALS  of  Silver,  are  filver  dim>lved  in 
flrong  hot  nitrous  acid  and  crystallized  by  cold. 

CRYSTALS  of  Copper  are  made  by  diflbiving 
verdigrife  in  vinegar  in  a  fand-bath,  and  cryftal^ 
lizing  the  folution.  They  are  called  diililied 
verdigrife,  and  are  much  ufed  by  painters, 

CUCURBIT,  the  body  of  an  alembic,  a  veflel 
for  diftillation  almoft  totally  out  of  ufe. 

CUFEL  is  a  kind  of  ihallow  bafin,  thick  and 
fquare  on  the  outfide,  made  of  calcined  bones 
mixed  with  a  fmall  proportion  of  clay  and  water. 
It  is  ufed  in  aflaying  and  refining  gold  and  filver 
by  melting  theru  with  lead.  The  procefs  is  cal- 
led cupellation, 

DECOMPOSITION,  in  its  prefent  chemical 
acceptation,  means  a  feparation  of  the  conftituent 
principles  of  compound  bodies.  The  figns  of  the 
decompofition  of  bodies  in  folution,  are  turbid- 
nefs  and  precipitation.  This  is  effedted  by  the  ad- 
dition of  fome  other  body  which  is  more  pov/er- 
fully  attraded  by  one  of  the  principles  of  the 
compound  in  folut\on,  than*  by  that  tQ  which  ic 
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\vas  united.  Epfom  fait  confifts  of  vitriolic  acicj' 
and  magnefia.  If  to  a  folution  of  this  fait  I  add 
a  folution  of  fait  of  tartar,  a  decompofition  will 
immediately  take  place.  The  vitriolic  acid,  pre- 
ferring the  vegetable  alkali,  will  relinquidi  the 
magnefiaj  which  will  cqnfequently  fall  to  the* 
bottom  of  the  vefTel. 

DECREPITATION  is  the  inftantaneous  de- 
fompoficion  of  falts,  attended  with  a  crackling 
noife,  when  thrown  into  a  red-h-ot  crucible  or  in- 
to a  naked  fire, 

DEFECATION.  Purging,  or  feparating  a 
fluid  from  the  foeces  or  lees. 

DEFLAGRATION.  Burning,  as  when  nitre 
and  tartar  are  burnt  together  in  a  red-hot  crucible 
in  making  the  black  or  white  flux  j  or  nitre  with 
iulphur,  in  the  fiily  operation  of  mB.k\ng  Salt  of 
Prunella, 

DELIQUESCENCE  of  faline  folid  bodies, 
flgnifies  their  becoming  fluid  by  means  of  the 
water  which  they  imbibe  from  the  atmofphere. 
This  can  only  happen  in  confequence  of  their  at- 
tradtion  to  water.  Why  fome  neutral  falts  are  de- 
liquefcent,  and  others  not,  is  not  eafily  accounted 
for.  It  feems  to  depend  on  the  degree  of  fatura- 
tion  of  their  principles. 

DEPHLEGM  ATION  means  the  taking  away 
phlegm,  or  water,  by  means  of  evaporation  or 
dilHllaxion. 

DE^ 
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DETONATION,  properly  fpeaking,  means 
explofion  with  noife.  Ji?  chemifcry  it  is  particu- 
larly applied  to  the  explofion  of  nitre  when  thrown 
into  a  red-hot  .crucible  wjjh  fome  phlogiftic 
body. 

DIAMOND,  the  mod  brilliant  and  hardeft  of 
all  minerals,  is  of  fo  fingular  a  nature,  that  Mr. 
Kirwan  thinks  it  cannot  be  arranged  either  with 
earths  or  inflannmable  fubftances.  Vitriolic  acid 
has  fome  efFecl  upon  it.  In  a  degree  of  heat  not 
much  exceeding  that  in  which  filver  melts,  it  is 
entirely  confumed,  and  burns  with  a  low  flame, 
Mt  is  proof  againft  all  fluxes  except  borax  and  mi- 
crocofmic  fait. 

DIFFUSION,  p.  170. 

DIGESTION  differs  from  maceration  only  in 
the  application  of  heat,  which  muft  be  moderate 
and  continued.  It  is  ufually  performed  in  a  ma- 
trafs  placed  in  a  fand  or  water-bath. 

DIGESTOR  Papin's,  is  an  inftrument  invented 
by  the  perfon  whole  name  it  bears,  for  the  pur- 
pofe  of  expeditioufly  reducing  animal  or  vegetable 
fubftances  to  a  pulp  or  jelly.  It  is  a  box  of  metal 
(iron  1  fuppofe)  with  a  cover  fere  wed  on  fo  as  to 
be  perfe6lly  air-tight.  The  matter  to  be  digefted 
being  put  into  the  box,  we  are  intruded  10  fill 
it  with  water,  and  then  to  apply  the  flame  of  a 
lamp.  In  feven  or  eight  minutes,  flefli  meat 
will  be  diflblved,  and  in  a  few  minutes  more, 

^  4  %h^ 
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the  hardeft  bones  will  become  a  jelly.  So  wear^ 
told. 

DISTILL  iTION,  p.  175. 

DOCIM ASTiC  art.     The  art  of  aflaying. 

DOME,  The  round  cover  of  a  portable  fur-? 
nace«  ' 

DROP  tVard's  is  a  folution  of  two  falts,  viz. 
nitrated  mercury  and  nitrous  ammoniac.  It  is 
made  by  difTolving  fcven  ounces  of  concrete  vo- 
latile alkali  with  four  ounces  of  quickfilver,  in 
16  ouncesoffpirit  of  nitre  i  then  cryftallizing  and 
tediiToiving  in  water. 

DUCTILITY  is  that  quality  in  certain  bodies 
in  confequence  of  which  they  may  be  drawn  out 
to  a  certain  length.  Gold,  filver,  brafs,  and  iron 
pojGTefs  this  quality  in  a  high  degree. 

DULCIFYING.  At  this  word,  in  the  Cyclo- 
fd^diay  we  are  referred  to  edulcoration^  which  in 
chemiftry,  has  a  very  different  meaning.  By 
dulcificacion  is  underftood  the  rendering  corrofive 
acids  mild  by  mixing  them  with  fpirit  of  wine^, 
as  in  Jpritus  rdtri  dulcis^  fpiritus  vitrioli  dukis. 
Corrofive  fublimate  is  dulcified  by  faturating  the 
acid  with  crude  mercury,  as  in  mercurhis  dtdcis, 

DYING  is  a  chemical  operation,  the  theory  of 
which,  notwithftanding  the  labours  of  feveral 
French  chemifts,  remains  hitherto  unexplained. 
The  dyers  enumerate  five  primary  colours,  viz* 
blue,  red,  yellow,  brown,  and  black.  From  a 
jriixture  of  thefe,  aU  oth^r  colours  arc  produced. 

The 
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The  three  firfl:  are  the  only  real  primary  co- 
lours. 

Blue  ig  dyed  with  woad,  indico,  logwood,  or 
with  brazil-wood.  The  two  firO:  of  thefe  only  are 
permanent. 

Red  is  dyed  with  kermes^  cochineal,  gum-lac, 
madder,  archil.  This  lafl  does  not  give  a  per- 
manent dye. 

Yellow  is  dyed  with  weld,  favory,  green  wood, 
yellow  wood,  fenugreek,  fuftic,  roucow,  grains 
of  Avignon^  turmeric.  The  lafl  four  are  falfc 
dyes. 

Brown  is  dyed  with  the  thick  rind  of  wal- 
nuts, the  rind  of  alder,  fantal,  fumach,  fovic, 
foot,  &c. 

Black  is  dyed  with  a  mixture  of  copperas  and 
logwood. 

All  other  colours,  and  their  various  fhades,  arc 
produced  by  a  j^udicious  mixture  of  the  materials 
above  mentioned. 

BARTH,  p.  II,  61. 

— —  animal  \%  not  a  diftindt  fpeciesof  earth. 

argillaceous^  P»  ^S« 

*■'    ■  ■  calcareous y  p.  63. 

*—  Qii  magnefia^  p.  (yj^ 

ponderous y  p.  6i, 

filiceousy  p.  66. 

vegetable  is  not  a  dillinSi  fpecies  of  earth. 

■— —  vitrifiahki  p.  66. 

EAU 
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pAU  DE  LUCE.     A  fmelling^bottle,  pre. 
pared  by  diflolving  a  dram  of  oil  of  amber  in  a 
folution  of  ten  grains  of  white  foap  in  four  ounces 
of  fpirit  of  wine,  and  afterwards  mixing  this  fo-. 
lution  with  ilrong  fpira  of  fal-ammoniac. 

EDULCOR  ATION  as  a  chemical  term,  means 
nothing  more  than  walhing  with  water. 

EFFERVESCENCE.  Macquer's  explanation 
and  illuftration  of  this  word  in  the  Chemical  Bic^ 
tlonaryy  ought  to  have  been  expunged  and  re- 
written b,y  his  tr^nflator^  who  CQuld  very  eafily 
have  fet  him  right.  The  caufe  of  that  commo-. 
tion  or  ebolition,  which  we  call  efFervefcence,  on 
the  admixture  of  acids  with  alkalis  or  abforbent 
earths^  is  the  expulfion  of  the  aerial  acid  from  th| 
alkali  or  earth,  by  a  (Ironger  acid,  in  confequence 
of  a  more  powerful  attradion  ;  and  this  expulfion 
of  the  aerial  acid  is^  in  all  cafes^  ^he  caufe  of  ef-^ 
fervefcence. 

.  ELEMENTS  are  the  fimple  conftituent  parts 
of  bodies :  they  are  frequently  c^iWtd  principles^  by 
chem.ical  writers,  and  are  generally  confidered  as 
conftituent  parts,  fimple  in  themfelves,  and  in- 
capable of  decompofition.  The  phyfical  elements 
of  the  ancient  philofophers  were  fire,  air,  water, 
and  earth  ;  but  modern  chemiftry  hath  fo  ana- 
lized  and  confounded  thefe  elements,  that  no- 
thing pofitively  fyftematical  can  be  determined. 
See  p.  3. —For  what  I  call  Chemical  Elements^  fee 
p.  12. 

The 
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The  modern  fe6t  of  philofophers  who  deny  the 
.exiftence  of  phlogifton,  and  who  are  thence  cal- 
led Anti-phlogifticsy  adopt  the  following  catalogue 
of  elennents :  viz.  pure  air,  inflammable  air, 
phlogifticated  air,  fulphur,  phofphorus,  all  me- 
tallic fubftances,  ponderous  earth,  the  acid  prin- 
ciple of  fome  acids,  charcoal,  &c.  &G. 

ELIQUATION  is  the  reparation  of  one  metal 
from  another  by  a  degree  of  heat  which  will  melt 
one  of  them  without  afFeding  the  other. 

ELUTRIaTION  is  the  operation  of  feparating 
the  metallic  parts  of  ores,  by  fir (t  pounding  and 
then  mixing  them  with  water,  fo  that  the  lighter 
matters  which  are  capable  of  fufpenfion,  may  be 
poured  ofF". 

EMKRALD.  The  foftefl:  of  precious  (tones. 
It  is  of  a  pure  green  colour,  lOO  parts  of  it  con- 
tains 60  of  clay,  24  of  flint,  8  of  calcareous  earth, 
and  fix  of  iron.  It  preferves  its  colour  in  a  por- 
celain heati  but  fufes  with  borax  or  microcofmic 
ialt. 

EMERY  is  an  ore  of  iron,  though  never  ufed 
as  fuch.  It  appears  to  be  a  mixture  of  the  red 
and  white  calces  of  iron,  with  fome  tripoli. 

EMPYREAL  ^?>:  foDr.  Fliggins  denominates 
that  which  Dr.  Prien:ley  calls  dephlogijikated  air, 
and  other  [philofophers  vital  or  pure  afr. 

EMPYREUMA  is  a  peculiar  difagreeable 
fmell   proceeding   from   vegetable    and    animal 

matters 


3i6        EMULSION. 

matters  when  burnt,  particularly  in  clofe  vef- 
fels. 

EMULSION,  or  mllk^  whether  natural  from 
animals  or  plants ;  or  produced  by  nr^ixture  and 
trituration,  is  a  diffufion  of  oil  in  water  by  means 
of  a  mucilage. 

ENAMEL  is  a  compofition  of  glafs  and  fome 
©pake  fubftance  not  vitrifiable  in  a  degree  ^x  heat 
fufficient  to  melt  glafs.  The  fubO:ances  generally 
ufed,  are  metallic  calces.  The  glafs,  winch  is  the 
foundation  of  all  enamel,  is  made  by  m.eJting  to- 
gether equal  quantities  of  frit  of  calcinrd  flints 
and  calx  of  tin  and  lead,  with  a  very  fmall  pro- 
portion of  pure  fixed  alkali.  Various  colours  are 
communicated  to  this  glafs  by  the  addition  oi 
other  calces  with  magnefia,  &c. 

ESSAY  of  ores y  &:c.     See  AJfay, 

ESSENCE.  What  are  called  efTences  in  che* 
ifliidry  and  pharmacy  are  efiential  oils. 

EVAPORATION,  p.  173, 

EXTRACTS,  in  pharmacy,  are  the  folublc 
parts  of  vegetable  fubflances,  firft  dilTolved  in 
water  or  fpirit,  and  then  reduced  to  the  confidence 
of  a  thick  fyrup  or  pafte,  by  evaporation. 

FAT  is  an  oily  concrete  animal  fubftance, 
compofed  of  oil  acid,  and  charcoal.  From  two 
pounds  of  fat  M.  Creil  obtained  14!- ounces  of 
oil,  lo^l  ounces  of  charcoal,  and  7^  ounces  of 
acid,  which  with  alkalis  and  earths  forms  neutral 

falts 
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falts  much  reiembling  thofe  formed  by  alkalis 
and  earths  with  vegetable  acids.  The  oil  feems 
to  differ  very  little  from  the  oils  obtained  from 
vegetables,  which  are  called  fat  oils, 

FEL]  -SPAK,  or,  as  the  French  naturalifls 
write  it,  Feld/patb,  is  a  filiceous  ilone  containing 
a  fmall  proportion  of  clay  and  magnefia,  with  a 
very  little  ponderous  earth.  It  is  of  all  colours^ 
and  generally  opake.  It  is,  in  point  of  hardnefs, 
between  quartz  and  fluors.  It  melts  per/e  more 
readily  than  fluors,  into  a  whitifh  glafs,  and  d\f- 
folves  in  borax  or  microcofmic  fait,  without  ef- 
fervefcence.     Sec  Kirw.  Min,  chap.  8.  fp.  it. 

FLINT,  or  verifiable,  or  filiceous  ca.nhy  p.  66* 

This  earth,  the  fpecific  gravity  of  which  is 
2,64,  and  which  is  infoluble  in  any  acid  except 
the  fparry,  iscopioufly  diffufed  through  the  folTil 
kingdom,  being  generally  found,  in  different 
proportions,  mixed  with  all  other  earths.  Fli^ 
alfo  conflitutes  a  numerous  ^<?«^j-  of  minerals,  in-, 
eluding  precious  ftones  and  every  other  fpecies 
that  ftrike  fire  with  (leel,  and  do  not  effervefcc 
with  acids.  They  all  contain  other  earths,  and 
frequently  iron.  Common^/;//  contains,  befides 
filiceous  earth,  about  one  fourth  of  clay,  and  one 
fortieth  of  calcareous  earth.  See  Kirwaris  Min, 
chap.  8. — Bergmans  Dijfert,  13. — S cheek's  Effay 
the  viii. 

Monf.  Baumc  found  means  to  convince  himfelf 
that  this  vitriftable  earth  is  the  oniy  earth  exifting 

ia 
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in  nature  ;  that  calcareous  earth  is  connpofed  ^f 
this  elementary  earth,  combined  with  water,^ 
phlogifton,  and  air  ;  that  clay  is  a  compofition  of 
this  vitrifiable  earth  and  vitriolic  acid;  and  that 
the  earth  of  alum  is  not  day  (which  it  mofi:  cer- 
tainly is)  but  flmt.  This  celebrated  French  che- 
mift  formed  this  laft  conclufion,  becaufe  he  pro- 
duced alum  by  adding  vitriolic  acid  to  the  earth 
precipitated  from  the  liquor  of  flints :  he  had  no 
conception  that  the  argillaceous  earth,  which 
formed  the  alum^  came  from  the  crucible  in  which 
the  flint  and  alkali,  for  the  preparation  of  the  liquor 
§f  flint Sy  were  fufed. 

FLOWERS  are  folid  dry  bodies  reduced  to  a 
hue  povjdtr  by  fu^limation. 

« ~«—  of  Afenic.     Mere  arfenic  unaltered^ 

— — — ^  of  Benzoin  are  an  acid  fait  obtained, 
from  this  refin,  by  fublimation,  with  a  gentle  heat, 
in  an  earthen  pot,  covered  with  a  cap  or  cone  of 
doubled  filtring  paper ;  or  by  means  of  two  pots^ 
one  inverted  on  the  other;  or  by  diftillation  in  a 
common  retort.  This  fait  is  not  free  from  empy- 
reumatic  oil,  which  may  be  feparated  by  wafhing 
in  hot  water,  evaporating  and  cryilallizing.  This 
acid  fak  may  alfo  be  obtained  by  lixiviation  only 
without  previous  fublimation  5  but  the  quantity 
will  be  fmall.  The  excellent  Scheele  invented  a 
new  method  of  producing  the  fait  of  Benzoin,  by 
boiling  a  pound  of  this  refin,  four  times  over,  in 
a  galloa  of  lime-water  5    mixing  the  feveral  leys 

and 
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ffnd  boiling  the  whole  doWil  tor  a  quart,  which  he 
drains  into  a  glafs  veffel,  and  precipitates!  the  fait 
with  marine  acid.  This  precipitate  mtift  be  fe- 
parated  by  filtration,  and  walhed  by  repeated  ef- 
fufions  of  cold  water.  It  may  be  cryflalllzed  by 
boiling  in  fix  ounces  of  water,  and  draining  vvhiift 
hot  through  a  cloth  iiito  a  glafs  vefTel  previoufly 
heated  ;  but  it  is  more  ceconomical  to  let  it  re- 
main in  the  form  of  a  precipitate.  The  fait  of 
benzoin  thus  obtained,  is  entirely  free  from,  oil, 
and  will  be  equal  in  quantity  to  the  flowers  pro- 
duced by  fublimation. 

FLOWERS  martialj  is  a  yellow  powder  pre- 
pared by  mixing  iron  filings  with  an  equal  quan- 
tity of  fal-ammoniac,  and  fubliming  in  a  retort. 
This  medicine,  if  it  were  worth  making,  may  be 
much  more  conveniently  prepared,  in  the  moifl: 
way,  by  mixing  a  folution  of  fal-ammoniac  in 
water,  with  a  f^turated  folution  of  iron  in  weak 
marine  acid,  and  evaporating  to  drynefs ;  or,  by 
fimply  diflblving  iron  in  a  boilino;  folution  offal- 
ammoniac,  and  evaporating.  CreU\  Chem.  Annal, 
1787,  p.  C139. 

FLOWERS  o(  fal-ammoniac.  Sal-ammoniac, 
and  nothing  more. 

FLOWERS  o^  Julphur.  Sulphur  only,  wich- 
out  the  ieafb  alteration. 

FLOWERS  of  zinc  is  a  white  powder  raift-d  in 
light  flocks  by  burning  this  femi-metal.  Ir  is 
wfually  fwcpt' from  the  chimneys  of  furnac.s  in 

which 
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which  the  ores  of  zinc  are  fmelted.  It  is  obtaiii» 
ed  for  medical  purpofes  by  fublimation  in  an  in- 
clined crucible,  to  the  upper  internal  furface  of* 
which  it  adheres  in  the  form  of  a  white  woolly 
fubftance.  This  powder,  or  flower,  cannot  be  a 
fecond  time  fublimed,  nor  reduced^  but  in  a  very 
ftrong  heat,  with  fome  fubftance  containing  phlo- 
gifton,  in  a  clofe  veflel.  It  is,  like  zinc^  folubld 
in  acids. 

FLOWERS  of  plants  yield  no  durable  colour 
either  to  water  of  fpirit,  except  yellow  flowersi 
the  infufions  of  which  in  water,  communicate  to 
filk  or  wool,  previoufly  boiled  in  a  folution  of 
alum  and  tartar,  a  permanent  yellow  dye. 

FLUOR,  as  an  adjedive,  applied  to  acids  of 
alkalis,  is  ufed  in  oppofuion  to  concrete, 

FLUOR  is  a  kind  of  fpar,  c^\\<:dJluor  from  its 
fufibility  fer  fey  and  its  property  of  promoting 
the  fufion  of  other  bodies,  particularly  argillace- 
ous earth.  Its  conflituent  parts  are  calcareous 
earth,  water,  ^nd  JIu or  acid ;  which  acid  poflefTes 
the  Angular  property  of  diflblving  flint  even  in 
glafs.  It  may  be  decompofed  by  diftilling  it  with 
concentrated  vitriolic  acid,  which,  uniting  with 
the  calcareous  earth,  fufFers  the  fluor  acid  to  pafs 
Into  the  receiver.  Fluor  is  of  various  colours  and 
fliapes.  It  is  too  foft  to  ftrike  fire  with  fleel.  It 
jieither  burns  to  lime,  nor  hardens,  after  burn- 
ing, by  the  effufion  of  water.  When  flowly 
heated,  it  becomes  phofphorefcent. 

FLUX 


FLUX.  371 

FLUX  is  a  faline  fubftance  iifed  by  chemifts 
to  promote  the  fufion  of  ores  and  other  minerals. 
Fixt  alkali,  vegetable  or  mineral,  feems  to  be  the 
chief  fluxing  principle.  White  fluXy  which  is  made 
by  deflagrating  together  equal  part3  of  nitre  and 
tartar,  is  the  vegetable  alkali  of  thefe  two  fub- 
ftances,  which  remains  in  the  crucible,  the  two 
acids  of  the  nitre  and  tartar,  together  with  the 
phlogifton  of  the  alkali,  being  difilpated  in  the 
combullion. — Black  flux^  which  is  made  by  defla- 
grating two  parts  of  tartar  with  one  of  nitre,  is 
alfo  vegetable  alkali,  partially  dephlogifticated, 
becaufe  th^  quantity  of  nitrous  acid  was  infuffici- 
ent  to  confume  the  whole.  It  is  black,  becaufe 
tjie  remaining  phlogifbon  is  fixed  as  in  charcoal  or 
tinder. — Borax,  v/hich  is  a  powerful  flux,  iscom- 
pofed  of  marine  alkali,  and  a  peculiar  fait  of  arx 
acid  nzim^.—Microcofmicfalt,  which  is  one  of  the 
moft  irrefifl-able  fluxes,  confifts  of  phofphoric 
acid,  faturated  with  mineral  and  volatile  alkali, 
' — Fluor  is  a  flux  to  metallic  ores. — Lime  a6ts  as  a 
flux  to  other  earths. — Charcoal,  oils,  &c,  fufe  and 
reduce  the  calces  of  metals  by  refloring  their  phlo- 
gifl:on. 

FULMINATION.  Thundering;  explofion 
with  noife  :  thus,  fulminating  gold,  fulminating 
powder. 

FURNACE,  p.  234. 

FUSION  is  imperfeftly  defined,—"  the  ftatc 
of  a  bpdy  rendered  fluid  by  fire."    Mercury,  wa- 

Y  tcr, 
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ter,  and  every  other  fluid,  is  rendered  fiuid  hf 
fire.  It  were  aiore  accurate  to  fay,  that  fufion  is 
the  (late  of  a  body  which  was  foiid  in  the  tem- 
perature of  the  atnnofphere,  now  rendered  fluid 
by  the  artificial  application  of  fire, 

FUSTIC  is  a  yellow  wood,  from  the  Weft  In- 
dies, ufed  by  dyers.  It  coinmunicates  to  wool 
a  reddifh  yellow,  which  is  by  no  means  durable. 
Mixed  with  weld  and  a  little  cochineal,  it  dies  a 
kind  of  orange  fcarlet,  which  is  tolerably  fixed. 
With  weld  and  the  rind  of  walnuts,  it  is  ufed  for 
dying  coarfe  woollens  light  or  dark  brown,  ac-* 
cording  to  the  proportions  of  each, 

GaT.ENA,  p.  194. 

GALENA,  pjeudo.  Blend^  or  Black  Jaeky  is  zvL 
ore  of  zinc.  It  is  called  ^pjeudo^  or  falfe  galena, 
becaufe  it  frequently  refembles  the  lead  ore  called 
galena  in  its  teffellated  form,  to  which  it  is  how^ 
ever  inferior  in  fpecific  gravity.  It  lofes  confider- 
ably  of  its  weight  when  heated,  and  burns  with  a 
blue  flame.  It  generally  contains  fome  lead  ore, 
and,  when  vitriolic  or  marine  acid  is  dropped  on 
it,  exhales  afmell  of  fulphur,  p.  iix,  201.  Kirw^ 
Min,  chap.  9. 

GALLS  ufed  in  ehemif^ry,  dyings  making 
ink,  &€.  are  exCrefcences  found  on  oak  trees: 
they  are  hardened  exudations  of  an  aftringent  juice 
ifTuing  from  v/ounds  made  by  a  peculiar  infect. 
All  vegetable  aftringents  ftrike  a  purple,  or  black, 
colour  with  folutions  of  iron.  Galls,  poflfefiing 
this  aftringency  in  a  very  high  degree^  are  no? 

onl) 
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only  of  univerfal  utility  in  every  art  where  black  is 
required  j  but  alio  in  difcovering  the  prelence  of 
rron  in  water,  or  in  any  other  liquid  ;  for  which 
purpoie  either  an  infurion  in  water,  or  a  f|jirituous 
tin  dure  nnay  be  ufed. 

The  admirable  Scneele  obtained  an  acid  falc 
from  a  ioiution,  in  water,  of  powdered  galls, 
which,  by  difiillation  with  nitrous  acid,  became 
an  abfolute  faccharine  acid.  Other  chemiits  have 
fince  endeavoured  to  develop  the  conflituent  prin- 
ciples of  the  aftringent  matter  in  galls,  but  we 
are  hitherto  not  much  wifer  for  their  labours. 
Scheele's  difcovery  of  the  faccharine  acid  in  galls, 
is  an  additional  confirmation  of  my  conjedlure, 
that  the  prefent  rage  for  the  difcovery  of  new  acids 
will  terminate  in  a  diminution,  rather  than  an  in- 
creafe,  of  the  number  of  acids  efleritially  di[P::rent. 

GALLON,  an  Englilh  meafure,  containing 
four  quarts,  each  of  which  contains  two  pints, 
kvhich  pints,  wine  meafure,  hold  a  pound  of  wa- 
:er  :  the  wine  gallon,  therefore,  holds  eight 
Dounds  avoirdupoife ;  but  the  ale  gallon  holds 
:en  pounds,  three  ounces,  and  a  quarter,  the  pints 
Deing  fo  much  larger.  This  wine  gallon  is  the 
ongius  of  our  difpenfatories.  The  Roman  con- 
nus  contamed  only  feven  of  our  wine  pints.  This 
vine  gallon  contains  four  French  pntes^  which 
herefore  are  equal  to  our  quarts. 

GAMBOGE  is  foluble,  almofl  entirely,  either 
n  water  or  fpirit.  It  melts  in  a  moderate  heat, 
md  is  like  other  gum  refins  inflammable.  It  is 
Y  %  lifcd 
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iifed  as  a  hydragogue  purge,  and  as  a  yellow  pig- 
ment. 

GARNET,  a  red  precious  (lone,  in  lOO  parts 
of  which  there  are  about  48  of  fiint^  .30  of  clay^ 
1 2  of  calcareous  earth,  and  10  of  iron.  It  melts' 
per/e,  with  difficulty  -,  but  eafily  with  borax.  See 
Kirw.  Mii'i,  cb3.p.  8.  fpec.  14. 

GAS,  p.  19.  This  word,  to  fignify  aerial 
fluids^  was,  I  think,  firft  ufed,  in  this  kingdoirij^ 
by  tiiC  tranilator  of  Macquer's  Di6lionary,  in  his 
Appendix  to  the  fecond  edition^  of  that  work. 
Some  French  writers  have  adopted  it ;  but  nnoft 
of  the  German  and  Englifh  philofophers  continue 
to  ufe  the  word  air:    thus,  fxed  air,  nitrmi  airy 

GEMS.  The  abfolute  meaning  of  this  word 
feems  not  yet  determined.  Bergman  confines  the 
term  to  precious  ftones  whofe  hardnsfs  much  ex- 
ceeds that  of  mountain  cryflal,  and  in  whofe  com- 
pofition  there  is  more  clay  than  flint.  Thefe  arc 
five  in  number.  In  100  grains  of  each  their  fe- 
veral  conftituent  parts  are  proportioned  as  in  the 
following  table. 

Clay.  Flint.       Lhne,  Iron* 

Emerald,  60  —  24  —  8  —  6  grains^ 

Sapphire,  5§  ™  35  —  5  ~  ^ 

Topaz,  46  —  39  —  8  —  6 

Hyacinth,  40  —  25  —  20  —  ij 

Rulpy,  40  —  39  —  9  ---  10 
•  .                                                              -Tk 
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The  diamond  is  excluded,  becaufe,  though  it 
IS  confefTedly  the  hardeft  and  mod  brilliant,  and 
confcquently  the  firft  of  gems,  its  principles  are 
very  imperfedly  known.  It  certainly  contains 
fo^e  flint  J  but  from  its  inflammability  and  vo- 
latility in  a  moderate  degree  of  heat,  it  feems 
probable  that  phlogifton  is  its  principal  confl:itu- 
cnt.  How  very  wonderful  it  is,  that  Sir  Ifaac 
Newton,  who  was  no  chemift,  Ihould  have  con- 
je6lured^  that  the  diamond  was  an  inflammable 
fubfl:ance  1 

Gems  may  be  analized  thus. — Reduce  the  gem 
to  a  very  fine  powder ;  mixed  with  twice  its 
weight  of  calcined  mineral  alkali,  put  it  in  a  po- 
liilied  iron  dilh,  covered  by  an  inverted  crucible, 
and  place  it  on  a  tile  in  a  wind  furnace,  where  it 
mufl:  remain,  in  a  moderate  heat,  three  or  four 
hours.  Then  pound,  and  afterwards  difTolve  it 
in  marine  acid  in  adigeiling  heat.  If  to  chis  fo- 
lution  PruiTian  alkali  be  added,  Prjfnan  blue  will 
precipitate,  which  being  properly  vulied  and  dri- 
ed, the  fixth  part  of  ir  indicates  the  proportion  of 
iron.  Fixed  alkali  will  then  precipi- ate  the  f^ve- 
ral  kinds  of  earth,  which  bcifig  wafhed,  dried, 
and  afterv\/ards  kept  red-Lu.  fur  haiv  zvi  hour,  ^d 
weighed,  mufl:  be  diiiblved  in  f^.  times  the  weight 
of  difl:ilied  vinegar,  and  thei.  piecipitated  b  -  mild 
fixed  alkali,  if  th'^  eartc,  thus  precipitaced^  b^^ 
again  dilfolved  in  diluted  vitriolic  acid,  ti  -  f^  e' 
of  parth  will  be  determined  by  the  (ph.     . 
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If  it  be  ponderous  earthy  ponderous  fpar  will  be 
the  refult  j  iflime>  gypfunri;  ifmagnefia,  Epfoni 
fait*  The  refiduunij  on  examinauion  with  the 
blow- pipe,  will  be  found  to  be  either  flint  or  par- 
ticles of  the  genn  nop  yet  fufficientiy  divided. 
See  Bergman's  excellent  diiTertation  on  this  fub« 
je6b,  Vol.  ii.  pijfert,  15. 

GLaCIES  MARI-ZEj  lapis Jpecularis,  ^^  ^ypf^i^ 

Jfathojum^   is  of  various  colours  and  forms,  but 

generally  cubic.     Its  texture  is  fcaly  or  fibrous, 

and  its  compofuion  is  calcareous  earth  cpnabined 

with  vitriolic  acid. 

GLAS:^  common^  is  a  mixture  of  flint  and  fixed 
alkali,  combined  by  heat.  Flint,  called  vitrrjiabU 
OY/diceous  earthy  cannot  be  melted  in  the  ftrongeft: 
heat  without  fome  additional  fubiiance,  which  pof- 
fefTmg  the  property  of  liquifying  this  earth,  is 
C'dlltd  afux.  Alkaline  faltj  particularly  mineral 
alkali,  is  commonly  ufed  in  making  glafs;  to 
which  borax,  arfenic,  or  calx  of  lead,  are  added 
in  the  manufacture  of  glafs  for  particular  ufes. 
The  black- green  colour  of  common  bottles  is 
afcribed  to  phlogifcon,  from  the  impure  alkali- 
employed.  A  fine  blue  is  communicated  to  gjafs 
by  calx  of  cobalt.  Thofe  who  are  defjrous  of 
particular  information  on  the  art  of  making  glaf§ 
may  confult  AWi,  with  KunckeVs  I^otes, 

GI*ASS  of  antimony y  is  antimony  feparated  from 
Its  fulphur  by  calcination,  and  afterwards  vitrified 
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in  a  crucible  expofcd  to  a  ftrong  heat  in  a  melting 
furnace. 

GLASS  of  b.oraXi  is  borax  fufed  by  heat. 
When  cold  it  has  the  appearance  of  glafs  ;  but  ic 
Is  foluble  in  water,  and,  when  cryftajlized,  is 
borax  unaltered.  It  is  in  forne  cafes  preferred  to 
crude  borax  as  a  flux,  becaufe,  being  freed  ffom 
fuperfluous  water,  it  is  lefs  liable  to  fwell. 

GLASS  of  lead  is  the  calx  of  lead  vitrified  by 
heat;  but  it  is  fo  powerful  a  flux,  that  it  cannot 
be  retained  in  any  crucible  expept  by  the  addition 
of  a  little  fand  or  powdered  Mint.  Thus  com- 
bined, it  is  ufed  as  a  flux  in  afTaying  of  ores. 

GOLD,  p.  71,  190.  Kirw.  Min,  230. — The 
calx  of  ICO  grains  of  gold  diffolved  in  aqua  regia, 
and  precipitated  by  mild  mineral  alkali,  will  weigh 
106  grains  ;  by  cauftic  no. 

GOLD  fdlminatingy  aurum  fulminansy  is  a  yel- 
low powder  precipitated  from  a  folution  of  gold 
in  aqua  regia,  by  fixed  or  volatile  alkali.  This 
powder  polfelTes  the  aftonifhing  property  of  ex- 
ploding with  a  fmart,  very  loud  noife,  in  a  de- 
gree of  heat  much  below  that  of  boiling  water,  or 
by  moderate  triture,  percufTjon,  or  fridion.  The 
caufe  of  this  phenomenon  hath  been  varioufly  ex- 
plained by  celebrated  chemifts  of  different  na- 
tions. Some  afcribe  it  to  the  decrepitation  of  a 
neutral  fait,  formed  in  the  precipitation  and  ad- 
hering to  the  calx.  Some  attribute  the  fulmina- 
%\Qt\  to  nftre  with  phlogifton.  Others,  with  greater 
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appearance  of  probability,  tell  us  it  is  ^nltrum 
flammans^  compofed  of  nitrous  acid  and  volatile 
alkali.  Dr.  Black  thought  it  to  be  the  fudden 
expaniion  of  fixed  air  accunnulated  in  the  calx. 
M.  Baunne  aflures  us,  that  this  loud  detonation 
is  caufed  by  the  nitrous  fulphur,  generated  in  the 
precipitation,  by  the  union  of  nitrous  acid  with 
phlogiilon.  Bergman  finally  explains  the  matter 
by  fuppofing,  that  the  precipitate,  that  is,  the 
calx  of  gold,  being  united  with  the  volatile  al- 
Icali,  attrads  its  phlogiflon,  and  thereby  fets  at 
liberty  the  elailic  fluid,  its  other  conftituent  prin- 
ciple; which  being  fiiddenly  releafed,  flrikes  the 
atmofpheric  air  with  fuch  violence  as  to  produce 
the  fulmination.  If  Bergman  had  (lopped  here, 
we  might,  for  the  prefent,  have  remained  fatisfied 
with  his  explanation  of  the  matter;  but  he  after- 
wards  bewilders  himfelf  in  the  decompofition  of 
the  matter  of  heat^  which  heat  I  muft  flill  beg 
leave  to  confider  as  a  mere  quality  of  fire. 
.  Towards  the  perfed  comprehenfion  of  this  fub- 
je£l,  it  is  necelTary  to  obferve,  ithat  the  precipi- 
tate of  gold  will  not  fulminate,  unlefs  the  aqua 
rgg'a  be  made  withJaUammoniaCy  or  volatile  alkali 
be  ufed  ia  the  precipitation.  Volatile  alkali^ 
therefore,  is  ^ijine  qua  non  in  the  forniatipn  of  this 
fulminating  powder. 

GRAIN,  Colours  in  grain,  in  the  language 
pf  dyers  and  drapers,  are  red  and  its  various  Ihades 
^nd  tints^  cjyed  with  cochineal^  which,  as  v^ell  ^s 
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the  infedl  kermesy  ufcd  for  the  fame 'purpofe,  was 
formerly  miftaken  for  the  feed  or  grain  of  a  plane. 
In  dying  with  kermes,  the  wool  or  yarn  miifl  be 
previoufly  boiled  with  alum  and  tartar ;  but  with 
cochineal,  the  preparative  liquor  is  a  folution  of 
cream  of  tartar. 

GRAIN  is  the  finalleft  weight  fpecified  in  che- 
midry.  It  is  the  20th  part  of  a  fcrupl^.  3  fcru- 
ples  make  a  dram  j  8  drams  make  an  ounce;  and 
12  ounces  make  a  pound.  24  Paris  grains  are 
nearly  equal  to  our  fcruple. 

GRANULATION  is  a  fimple  operation  bj 
which  certain  metals  are  divided  into  fmall  par- 
ticles for  chemical  purpofes.  Jt  is  performed  by 
pouring  a  melted  metal  into  water  agitated  by  a 
broom.  Lead  may  be  granulated  by  pouring  it, 
when  melted,  into  a  box  rubbed  with  chalk  on 
the  infide,  and  fhakingit  brifkly  during  the  oper- 
ation, 

GRAVITY  ahjolute,  is  that  property  by  which 
bodies  move  towards  each  other  in  proportion  to 
their  refpedive  quantities  of  matter;  it  is  that 
property  by  which  bodies  fall  to  the  earth  ;  it  is 
that  property  in  bodies  ufually  called  their  weight, 
which  is  dircdly  as  the  quantity  of  matter  they 
contain,  regardlefs  of  their  bulk  or  denfity* 

GKkYlTY  fpecificy  is  the  comparative  weight 
of  a  particular  fpecies  of  matter :  it  is  the  weight 
of  a  given  meafure  of  a  fluid  or  folid  body  com- 
pared with  the  fame  meafure  of  diftilled  water, 

which 
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:whic.h  phiiofophers  have  agreed  to  conftitute  the 
ftandard.  Bodies  are  fpecifically  heavier  as  they 
are  more  denfe;  that  is,  as  the  parts  of  which 
they  are  compofed  are  nearer  together.  Gold  is 
fpecifically  heavier  than  filver,  becaufe  it  is  mpre 
denfe,  a  cubic  inch  of  gold  being  almoft  double 
the  weight  of  a  cubic  inch  of  filver. 

The  fpecific  gravity  of  Huids  may  be  determin- 
ed by  firft  weighing  any  given  meafure  of  diftilled 
water,  noting  the  weight,  and  then  weighing  the 
fame  meafure  of  the  fluid  in  queftion :  the  dif-r 
ference  determines  the  fpecific  gravity.  But  this 
problem  may  be  more  accurately  folyed  thust 
fufpend  a  folid  ball  of  mietal,  by  a  horfe-hair,  to 
the  arm  of  a  balance  5  poize  it  accurately  by 
weights  in  the  fcale  at  the  oppofite  end  of  the 
beam.  Now  fink  the  ball  in  a  cylinder  of  diftil:^ 
led  water,  and  then  take  weights  out  of  the  fcale, 
till  the  beam  flands  horizontally.  Note  the 
weights  you  have  taken  away.  Wipe  the  bal) 
perfedly  dry  ;  immerge  it  in  the  fluid  you  wifh  to 
examine,  and  dedu61:  the  weights  as  before.  The 
difference  of  the  weights  deduded  determines  the 
fpecific  gravity. 

The  fpecific  gravity  of  a  metal,  or  other  foflil| 
is  thus  found,  Sufpend  the  piece  to  be  examined 
in  ,a  horfe-hair  loop  fixed  to  a  hook  at  the  bottora 
of  a  fcale:  poize  it  exadlly  by  weights  in  the  op- 
pofite fcale  :  immerfe  it  in  the  cylinder  of  diftil- 
j^d  water^  ^nd  refl:ore  the  equilibriuq[>  by  putting 


G    R    A    V    I    T    Y,  331 

weights  into  the  lighter  fcale :  thefe  weights  in- 
dicate the  weigh:  of  the  quantity  of  water  which 
is  equal  in  bulk  to  the  ftone  or  metal  under  exa- 
mination. Divide  the  funi  of  the  weight  in  air 
by  the  fum  of  the  weight  required  to  reftore  the 
equiiibrium  m  v/ater,  and  the  quotient  gives  the 
fpecific  gravity.  If,  for  exafir-ple,  the  piece  of 
metai  weighed  in  air  72  grains,  and  that,  when 
weighed  in  water,  9  grains  were  wanting  to  reftore 
the  equilibrium;  72  divided  by  9  g.ives  8  ;  I  fay 
therefore  its  fpecific  gravity  is  8  :  that  is,  it  is  8 
times  heavier  than  water. 

Chemical  authors  ufually  fignify  fpecific  gravi- 
ty in  decimal  numbers  ;  it  is  therefore  necefiary 
that  thoie  who  ftudy  books  of  chemiflry  (hould, 
at  ieaft,  be  able  to  decypher  thefe  numbers.  This 
knowledge  is  not  difficult  to  acquire. ^ — Firft  let  it 
be  obferved,  that  the  figures  before  the  comma 
are  whole  numbers,  as  in  common  arithmetic; 
thofe  after  the  coinna  are  numerators  whofe  deno- 
minator is  10,  or  100,  or  looo.  Thefe  deno- 
minators are  omitted,  and  the  numerator  only  fct 
down  thus,  five  tenths  is  thus  written  ,5 ;  forty- 
five  hundred  parts  thus  ,45 ;  a  hundred  an4 
twenty  thoufandth  parts,  thus  ,1  20.  In  thefe  de- 
cimal fractions  cyphers  after  the  figure  fignify 
nothing  :  500  means  only  five  tenths ;  but  before 
j:he  figure  theydecreafe  its  value,  thus  05,  means 
five  hundredth  parts. 

The 
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The  following  table  of  fpecific  gravity  is,  I  be- 
lieve, the  refult  of  the  lateft  experiments.  Joun 
ThyJ,  Jan.  1787. 


Platina 

24,000 

Garnet 

4,188 

Gold 

19,500 

Topaz  orient. 

4,010 

Mercury 

I4.II9 

Saphir  orient. 

3.994 

Lead 

11,450 

Spar  adamant. 

z^^n 

Silver 

io>595 

Ruby  o£laed. 

3.760 

"BifnQuth 

9,650 

Hyacinth 

3.687 

Copper 

^^3H 

Diamond 

3.521 

Arfcnic 

B,3o8 

Teridot 

3.354 

Nickel 

B,5co 

Fluor      «. 

z^^ss 

Iron 

7,600 

Chryfolite 

3.098 

Cobalt 

7.500 

Mica 

2,934 

Tin 

7>i5o 

Emerald 

2.755 

Zinc 

7.160 

Spar  calcareous  2,715 

Antimony      - 

6,860 

Zeolyte 

2,701 

Manganefe     - 

6,850 

Rock  cryftal 

2,650 

Tungften       - 

5,000 

Shoerl  white 

2,5U 

Molybdena     - 

4.5^9 

Feltfpar 

2,431 

Ponderous  fpar 

4.440 

Selenites 

2,324 

"Jargon  de  Ceylon 

4.416 

Water 

1,000 

For  the  fpecific  gravity  of  liquids  and  other 
fluids,  fee  page  7  &  8. 

GUMS  are  mucilaginous  exudations  from  cer- 
tain -rees.     They  have  no  fmell,  very  little  tafte, 
niO)]uble  in  oiisj  or  fpirit  of  wine,  butdiffolve 
V  ater.     Ail  fubftanoes  that  do  not  pof- 
Cities,  are  improperly  called  gums, 

TJif 
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The  gums,  properly  fo  called,  are  gurn-arabic, 
gum-tragacanth,  and  the  gums  of  cherry-trees, 
plumb-trees,  &c. 

GUM  elafticy  Indian  rubbery  or  borachioy  is  a  very 
fingular  elaftic  fubftance,  very  improperly  called 
a  gum,  as  it  is  not  in  the  lead  degree  foluble  in 
water.  It  is  probably  the  infpilTated  juice  of  a 
plant,  caft  into  moulds  whilll:  fluid.  I  believe  ic 
is  brought  to  Portugal  from  the  Brazils,  It  may 
be  diflblved  in  aether,  in  fpirit  of  turpentine,  and 
by  boiling  in  linfeed  oil.  By  thefe  means  the 
aerial  voyagers  have  produced  a  liquid  with  which 
they  varnifh  their  balloons.     See  Balloon. 

GUM-RESINS.  The  concrete  juices  proper- 
ly fo  called,  confift  chiefly  of  gum  and  refin  com- 
bined in  various  proportions.  They  are  never 
tranfparenti  whereas  pure  gum  and  pure  refins 
are  always  fo  in  fome  degree.  Since  water  will 
diflblve  the  gum  and  fpirit  the  refin,  the  only 
method  of  diflblving  gum-refins  entirely,  is  by 
the  alternate  application  of  thefe  menflrua. 

GUHR,  a  name,  without  meaning,  given  to  a 
loofe  calcareous  earth,  found  in  the  clifts  of  rocks. 
It  is  generally  white  \  but,  from  a  mixture  of 
clay  or  ochre,  it  is  fometimes  red  or  yellow. 

GYPSUM,  Qx  Jelenitesy  ov  plaifter  of  Paris ^  is 
compofed  of  about  30  per  cent,  vitriolic  acid,  the 
fame  proportion  of  calcareous  earth,  and  40  of 
water.  Its  colour,  fhape,  and  texture  are  various. 
It  is  difiicultly  foluble,  in  any  acid,  and  will  ef- 

ferveicc 
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fervefce  with  none.  Specific  gravity  about  2,.^-r. 
It  falls  to  powder  in  a  nnoderate  hear,  and,  if  then 
mixed  with  v/ater,  foon  hardens.  It  is  fumble 
fer  /em  a  firong  heat  long  continued,  and  acls 
as  a  flux  to  clay.  It  is  foluble  in  500  tinnes  its 
weight  of  water :  hence  what  are  called  hard  wa- 
ters. The  celebrated  Pott  was  fo  puzzled  with 
this  fpeeies  of  ftone,  that  he  at  lad  confidered  its 
bafis  as  one  of  his  four  fimpie  primitive  earths,  and 
called  it  the  Gyffeous  earth, 

HEMATITES.  Blocdftone.  A  very  hard 
ftone,  externally  red,  or  yellow,  or  brown,  but 
when  fcratched  ihews  a  rtd  mark.  It  is  a  calx  of 
iron,  combined  with  a  little  clay,  and  fometimes 
manganefe.  It  is  ufed  for  burnliliing  and  polifh'"- 
ing  metals.     Kirw.  Min.  chap.  5.  fp,  7. 

HAMMITKS.  Kittonftone,  A  kind  of  lime- 
ftone  confifting  chiefly  of  calcareous  earth,  with 
about  a  tenth  part  of  clay,  and  a  fmall  propof^* 
tion  of  the  red  calx  of  iron.  Kirzv,  Min.  chap.  4, 
fp.  2. 

HARDNESS.  Abfolute  hardnefs,  that  is, 
impenetrability,  is  believed,  by  philofophers,  to 
be  a  general  property  of  the  ultiiTsate  indivifible 
particles  of  matter.  That  the  ultimate- par4:icles 
of  matter  are  indivifible,  is  very  certain  5  but  it 
does  not  follow  from  thence  that  they  are  abfo- 
lutely  hard  :  their  indivifibility  may  be  owing  to 
our  want  of  mechanical  or  chemical  means  to  ef- 
fed  a  farther  divifion.     The  particles  of  fire  and 

of 
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of  invifible  fluids  may  be  eflentially  elaftlc,  and 
eonfequently  not  hard. 

Comparative  Hardnefs. 


Diamond 

20 

Rock  cry flal    - 

II 

Ruby 

17 

Quartz 

10 

Saphire 

iS 

Tourmaline     - 

10 

Topaz  orient. 

15 

Chryfolite 

10 

Emerald 

12 

Zeolyte 

3 

Agate 

12 

Fluor 

7 

Spar  adamant. 

12 

Calcareous  fpar 

6 

Garnet 

12 

Gypfum 

5 

Onyx        -  12         Chalk         -  3 

HARTSHORN  (that  is,  the  horn  of  the  ftag^ 
or  of  any  kind  of  deer)  was  formerly  believed  to 
Contain  an  oil,  a  fait,  a  fpirit,  and  an  earth  of 
fingular  medical  virtues ;  but  we  now  know  that 
the  fan>e  principles  are  obtained  by  diftillation 
from  every  other  animal  fubftance.  Bones,  hoofs, 
hair,  urine,  &:c.  produce  the  fame  fpirit,  &c.  of 
hartfhorn,  and  mod  of  them  in  greater  quantity. 
The  fpirit  of  hartfhorn  generally  ufed,  is  diftilled 
from  bones  previoufly  prepared  by  boiling  in  wa- 
ter. Salt  of  hartjhorn  is  concrete  volatile  alkali. 
Spirit  of  hartjhorn  is  fait  of  hartfhorn  dilTo'Ved  in 
water :  it  is  obtained  by  continuing  the  diflilla- 
tion  after  the  fait  has  fublimed,  till  a  quantity  of 
water  fufficient  to  diffolve  all  the  fait  fhall  have 
paffed  into  the  receiver.    This  is  the  way  in  which 

it 
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it  ought  to  be  made,  but  many  trading  chemifts 
prepare  their  fpirit  of  hartdiorn  in  a  lefs  expenfive 
manner.  The  wofft  fophiilication  of  fpirit  of, 
harcihorn  (fays  the  author  of  the  Elahoratory  laid 
open)  is  that  which  is  done  by  means  of  quicklime. 
He  is  kind  enough,  however,  to  reveal  to  us  an 
infallible  method  of  detedling  this  and  every  other 
fophifti cation  of  fpirit  of  hartfhorn.  The  com- 
mon method,  he  tells  us,  of  precipitating  the 
fait,  by  the  addition  of  fpirit  of  wine,  is  infuffi- 
cient,  unlefs  the  precipitated  cryilals  beheld  in  a 
fpoon  over  the  flame  of  a  candle.  If  they  be  ge- 
nuine fait  of  hartfliorn,  they  will  entirely  evapo- 
rate ;  if  fophidications,  they  will  remain.  He 
begs  to  be  excufed  from  explaining  the  principles 
on  which  this  trial  is  founded,  as  that  would  teach 
the  art  it  is  intended  to  explode.  Surely  the 
poifon  could  do  no  great  mjfchicf  with  the  anti- 
dote along  with  it.  I  will  therefore,  venture  to  re* 
veal  this  mighty  myilery. 

Firft  it  is  neceffary  to  know  that  volatile  alkali, 
in  no  refpecl  different  from  fpirit  of  bartfhorn, 
may  be  obtained  by  diflillation  from  fal- ammo- 
niac, which  we  know  is  a  compofition  of  volatile 
alkali  with  marine  acid.  But,  in  order  to  fet  the 
volatile  alkali  at  liberty,  fome  fubilance  muft  be 
added,  to  which  the  marine  acid  has  a  fuperior 
attraftion.  In  our  firft  table  of  chemical  attrac- 
tions, we  fee  that  fixt  alkali,  calcareous  earth,  or 

.^lime,, 
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lime,  precede  volatile  alkali  in  the  fir fl  column 
of  acids;  therefore  fome  one  of  thefe  is  put  into 
the  retort  with  the  fal-ammoniac,  but  with  very 
different  effe6ls  ;  if  mild  fixed  alkali,  or  mild  calr 
careous  earth,  be  employed,  we  obtain  a  concrete 
volatile  alkali,  equal  in  weight  to  the  whole  of 
the  fal-ammoniac :  but,  with  lime,  the  produce 
will  be  a  liquid  volatile  alkali,  highly  cauflic;  It 
is  really  amufing  to  obferve  the  embarrafTment  of 
the  celebrated  Baume,  and  even  of  Macquer  him- 
felf,  in  their  awkward  attempts  to  account  for 
thefe  phenomena.  It  is  the  fire,  prefquepur^  fays 
Baume,  attradted  by  the  inflammable  matter  of 
the  volatile  alkali,  from  the  lime,  which  is  the 
caufe  both  of  the  fluidity  and  caufticity  in  quef- 
tion  s  and  as  to  the  increafe  of  weight  in  the  con- 
crete alkali,  it  is  the  water  from  the  calcareous 
earth  employed  in  the  diftillation.— -If  thefe  great 
chemifl:s  had  fufficiently  attended  to  Dr.  Black's 
difcovery,  that  the  caufe  of  caufticity  is  the  ab- 
fehce  of  fixed  air,  their  difficulties  would  havs 
vaniflied.  M.  Macquer,  in  the  Appendix  tg^  the 
laft  edition  of  his  Didtionar)^  appears  convi^nced 
of  the  truth  of  Dr.  Bla^rk's  theory ;  but  Baume 
obftinately  ihuts  his  eyes  againft  demonftration. 
~VV'e  now  return  to  the  fophiftication  of  fpirit  of 
h^rtfhprn,  and  the  detedion  of  the  fraud,.  In 
this  fraud  the  intention  of  the  chemift  is  to  pro.-, 
duce  a  fluid  that  fhall  appear  to  contain  a  greater 
quantity  of  volatile  alkali  than  it  really  does,  and 
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which  ftiall,  neverthelefs,  upon  trial,  wich  fpiri^ 
of  wine,  produce  a  cryftalline  precipitate.  Foe 
thefe  purpofes,  he  adds  a  certain  proportion  of 
cauftic  fpirlt  of  fal-annmoniacj  diftilled  with 
quicklime,  and  foitie  neutral  fait.  The  firft  of 
thefe  gives  poignancy  to  the  fplricvand  the  lattei: 
exhibits  cryftals  on  the  addition  of  fpirit  of  wine. 
If  the  pretended  mild  fpirit  of  hartihorn  con- 
fift  entirely  of  fpfrit  of  fal-ammoniac,  diftil- 
led with  quicklime,  no  precipitation  will  take 
place  on  the  addition  of  fpirit  of  wine,  becaufq 
Cauftic  volatile  alkali  is  always  fluid.  If  on 
the  contrary,  the  fpirit  under  examination  be 
a  genuine  folution  of  mild  volatile  alkali,  the 
precipitate  will  entirely  evaporate  in  the  fpoon, 
becaufe  volatile  alkaline  falts  fublime  in  a  very 
moderaite  heat.  But  if  the  precipitate  remain 
fixed,  it  is  evidently  fome  other  fait,  diiTolved  in 
the  fluid,  for  the  purpofe  of  deception. 

More  than  half  the  weight  of  mild  volatile  al- 
kali is^erial  acid,  which,  when  diftilled  from  fal- 
ammoniac  with  chalk  or  fixed  alkali,  it  takes  from 
one  of  thefe,  whilft  the  alkaline  bafis,  or  the  lime, 
unites  with  the  marine  acid. 

FlARTSHORN,  calcined:  mere  inert  afties, 
neither  abforbent  nor  aftringent,  though  con- 
ftantly  ufed  as  fuch,  particularly  in  Sydenham's 
Dfco^lum  Album, 

f-iEAT,  p.  4.   Jpcijic,  p.  5. 

HEPATIC  air,  p.  34. 

HOPS  are  ufed  in  brewing  malt  liquors,  partly 
to  icader  them   grateful  to  the  palate  and  fto- 

mach 
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^ilP^acfe.  but  principally  to  make  the  \]^or  keep: 
10^4  e»  to  prevent  its  running  into  the  acetous  ftp- 
'^  ^mentation.  I  do  not  believe  they  promote  the 
;-^yinous  fernnentation,  or  increafe  the  fpirituofity 
'i.-of  the  wort,  as  Nevvnnan  fuppofed. 

HORNBLEND,  or  hornjione,  may  be  known 

by  the  following  properties  :  when  breathed  upon, 

it  emits  an  earthy  fmell ;    it  feems  greafy  in  the 

mortar  J    the,  powder  it  yields  is  greenifh  grey  ; 

fpecific  gravity  not  lefs  than  2,66. — 100  parts  of 

bit  confift  of  flint  37,  clay  22,  calcareous  earth  2, 

magnefia  16,  calx  of  iron  23.  Kirw*  Min,  chap^  7. 

fp.  10., 

,.  .HYACINTH,  is  a  precious  ftone  of  the  firft 

fOrder,  of  a  reddifli  yellow,  and  generally  of  a 

prifmatic  form,     Its  compofition  is  almoft  half 

qClay,  one  fourth  flint,  one  fifth  calcareous  earth, 

and  about  a  tenth  iron.     It  melts  in  a  wind  furr 

nace  in  two  hours.     It  difters  but  little  in  any  re- 

fped  from  the  topoz. 

HYDROPHANES  are  opals  and  chalcedonies, 
-which,  being  laid  in  water,  from  opake  become 
tranfparent.  This  phenomenon  is  produced  by 
their  admitting  water  within  their  pores  ;  for 
water  being  nearly  of  equal  fpecific  gravity  with 
the  fl:one,  its  power  of  refracllon  is  nearly  the 
fame,  which  was  not  the  cafe  with  the  air  that 
filled  the  pores  before  the  water  entered.  See 
Bergman's,  Bijfert,  14. 

JAPONIC  EARTH.     Not  an  earth,    but  a 
gum-refin^  fol^ible  either  in  water  or  in  fpirit. 
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JASPER  is  a  fpecies  of  flint  corribined  with 
about  one  third  of  its  weight  of  clay  and  a  little 
calx  of  iron.  Its  colour  is  generally  reddifh,  dr 
green,  or  ftriped  ;  but  foiTietinLies  blue,  grey,  or 
whitifh.  It  melts  with  borax,  and  per  fe  in  a 
chalk  crucible.     Kirm,  Min.   chap.  8.  fp.  4. 

J£LLY  is  a  kind  of  animal  gum  or  mucilage, 
which  conftitutes  the  greateft  part  of  animal 
bodies.  Jr.  may  be  obtained,  by  boiling  in  wa- 
ter, from  all  the  folid  and  fluid  parts  of  animals, 
except  the  excrementitious.  It  contains  a  large 
proportion  of  water,  which  will  evaporate  by 
heat,  leaving  a  fubftance  refembling  horn;  /'Jelly, 
by  (landing,  foon  grows  four,  and  theWfuns  ra- 
pidly into  the  putrifadtive  fermentation.  Alkalis 
difTolve  it  readily  j  fpirit  of  wine  not  at  all. 

JET  is  a  black,  inflammable,  bituminous  fofTil, 
capable  of  a  fine  polifh,  conchoidal  in  its  fradture, 
and  highly  eledlrical.  It  is  infoluble  in  fpirit  of 
wine.     Kirw,  Min.  Part  iii.  fp.  8. 

iNDIGO  is  the  fecula  of  an  American  plant. 
It  gives  the  moft  permanent  blue  dye  to  woolen 
cloth,  &c.  without  any  preparation  except  wet- 
ting them  in  warm  water.  It  is  ufually  mixed 
with  urine,  alkaline  falts,  and  other  ingredients, 
fome  of  which  1  believe  to  be  entirely  fuper- 
fiuous. 

INFLAMMATION,  p.  15,  156.  The  in^ 
Sammation  of  oils  by  mixing  them  with  certain 
acids.,  is  a  very  extraordinary  chemical  pheno- 
menon. 


INFLAMMATION.  341 

Ijqenoq.  -Effential  oils  in  general  may.  be  in  flam- 
.^ip^  Jbjf^j^gncentrareci  nitrous  acid;  but  the  ex • 
perimentfucceeds  bed  with  oil  of  turpentine,  and 
a  mixture  of  fmoaking  fpirit  of  nitre  with  concen- 
trated vitriolic  acid.  .  This  experiment  is  more 
^aCily  performed  than  accounted  for.  It  is  true, 
oil  of  turpentine  and  fmoking  fpirit  of  nitre  con- 
tain a  quantity  of  phlogifton  -,  but  fpirit  of  wine 
contains  more  than  fpirit  of  nitre,  yet  does  not 
inflame  oil  of  turpentine.  M.  Macquer  afciibes 
the  inflamnriation  to  the  powerful  adion  of  the  ol 
and  acid  upon  each  other,  in  confequence  of  both 
containing  phlogifton  :  the  heat,  he  fays,  refult- 
ing  from  their  reaction,  is  equal  to  that  of  igni- 
tion. By  reaction,  I  fuppofe  he  means,  mutual 
fridion  of  particles.  I  do  not  believe,  the  mod 
violent  fridtion  of  fluid  particles  capable  of  pro- 
ducing even  the  leafl:  degree  of  heat,  much  lefs 
Jlarne,  But  if,  as  I  have  ventured  to  fuppofe, 
(p.  16,  160)  phlogifton  be  a  combination  of  fire 
with  an  acid  ;  if  inflammation  be  the  adual  de- 
coitipofition  of  phlogifton,  whatever  will  caife 
this  decompodtion  will  prodiice  flame.  Now,  ac- 
^^ .-.cording  to  this  theory,  1  would  fay,  that  the 
^  ftronger  acid  of  nitre  expels  the  weaker  acid  of 
the  phlogifton  in  the  oil  of  turpentine,  and  that 
the  fire  is  confequently  at  liberty  to  unite  with 
pure  air,  as  in  other  inflammations. 

INFUSION.      The   liquid  generally  ufed   in 
this  moft  Ample  of  chemical  operations  is  water, 
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which  we  know  difTolves  falts,  gums,  and  muci* 
lagies  5  fuch  parts  therefore  of  vegetables  may  be 
extradled  by  infufion  iiiwater.  Cold  water  ex- 
tracts the  flavour,  &c.  from  aromatic  herbs  in  a 
fhort  time.  Some  leaves  of  plants,  as  tea,  re- 
quire boiling  water :  but  all  infufions  are  n^<3ri6 
elegant  in  proportion  as  the  procefs  is  fliort. 

WK  Mack,  Iron,  combined  with  any  acid, 
and  difiblved  in  water,  ilrikes  a  black  colour  with 
any  vegetable  aftringent.  This  fad  is  the  foun- 
dation of  black  dyes  and  of  black  ink.  The 
combination  of  iron  with  the  vitriolic  acid,  callea 
green  vitriol,  and  oak  galls,  are  the  ingredients 
generally  ufed  for  thefe  purpo.fes.  Dr.  Lewis, 
after  a  great  number  of  chemical  experiments, 
found  the  following  procefs  to  produce  the  beft 
black  ink. 

To  three  pints  of  vinegar,  white  wine,  or  wa- 
ter, add  three  ounces  of  galls  3  logwood  and 
green  vitriol,  each  one  ounce ;  gum  arabic  an 
ounce  and  half,  all  reduced  to  a  fine  powder. 
Shake  the  veflei  three  or.  four  times  a  day,  and 
in  lefs  than  a  fortnight  your  ink  will  be  fit  fof 
life.  -  ■   ■   -^^^^ 

What  is  ink  ?  What  are  the  principles  df  th^ 
black  matter  which  conftitutcs  this  liquid  with 
which  I. am  writing  ? 

Dr.  Lewis  is  of  opinion  that  this  black  matter 
is  the  iron  of  the  vitriol  feparated  from  its  acid, 

and 
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and  combined  with  the  aftringent  matter  of  the 
fealls. 

M.  Macquer,  in  his  Didionary,  informs  us, 
that  all  vegetable  aftringents  halve  the  property  of 
feparating  iron  frdm  any  acid,  arid  that  the  black- 
nefs  of  thefe  precipitates  is  caiifed  by  an  oily  mat- 
ter from  the  vegetable  fubftance. 

Dr.  Petcival  concludes,  from  his  experiment 
that  ink  is  a  combination  of  vitriolic  acid,  irqn, 
and  a  fcertairi  proportion  of  vegetable  aftrin^gent 
matter. 

Dr.  Falconer  believes  thatj  by  a  double  attrac- 
tion, the  acid  qiiits  the  iron  and  unites  with  the 
aftringent  matter,  whilft  the  phlogifton  with 
which  that  was  combined^  unites  with  the  iron. 

The  firft  queftion  among  thefe  philofophers  is. 
Whether  the  black  matter  of  ink  be  vitriol:,  ^v 
bnly  iroHy  combined  with  the  vegetable  aftringent? 
This  queftion  is  eafily  determined  by  the  follow- 
ing very  fimple  experiment. — Five  grains  of  green 
vitriol  and  fifteen  of  galls,  both  reduced  to  a  fine 
powder,  were  put  into  a  quart  of  warmi  water,  that 
had  boiled  an  hour,  and  fhook.  It  immediately 
became  a  pale  bluifh  ink.  hhtv  ftanding  three 
days,  the  black  matter  had  fo  entirely  fubfided  as 
to  leave  three  parts  of  the  liquor  above  it  perfectly 
clear  and  white,  with  a  very  flight  bluilh  tinge. 
Part  of  this  clear  liquor  was  poured  oft  and  filtrtd, 
by  which  it  became  ftill  whiter.  Into  this  fluid 
1  dropped  fcveral  cindures  of  blue  flowers,  and 
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no  change  of  colour  took  place  5  but  on  the  ad* 
dition  of  a  finglc  drop  of  vitriolic  acid,  it  became 
red.  It  might  be  urged,  that  the  acid  from  the 
vitriol,  in  fo  large  a  quantity  of  water,  was  too 
much  diluted  to  have  any  effect  on  blue  fyrups  of 
tin6lures  :  I  therefore  evaporated  a  pint  of  this 
fluid  to  a  very  fmal)  quantity,  and  repeated  the 
experiment,  and  with  the  fame  refult.  If  this  be 
admitted  as  a  proof  that  there  is  no  acid  in  the 
fluid,  the  vitriolic  acid,  not  being  a  volatile  fub- 
ftance,  muil  neceflarily  be  fixed  in  the  folid  black 
precipitate;  but,  whether  combined  with  iron, 
as  Dr.  Percival  fuppofes,  or  with  the  vegetable 
aftringent,  according  to  Dr.  Falconer,  is  not  de* 
termined  by  this  experiment :  it  feem^  to  prove* 
however,  that  Dr.  Lewis  and  M.  Macquer  were 
miftaken.  The  latter  is  alfo  wrong  in  afcribing 
the  blacknefs  to  zn  oily  matter  from  the  vegetable 
fubftance  of  the  galls ;  becaufe  this  black  matter, 
laid  upon  hot  iron,  burns  without  flame,  and  be- 
caufe galls  in  dilliliation  yield  no  oil.— The  6b- 
jeftions  to  Dr.  Falconer's  theory  are,  that  the 
aftringent  matter  is  difcovered  to  be  an  acid 
(CrelVs  Jnnakn*  No.  l  &  2.  1787)  and  therefore 
probably  does  not  combine  with  the  vitriolic 
acid  3  and  that  the  iron  is  not  reduced  by  its  union 
with  the  phlogifton  of  the  galls,  feems  probable^ 
becaufe  the  black  matter,  Dr,  Lewis  tells  us^  is 
not  attrafted  by  the  magnet.  ^-:r 

Thas 


That  the  black  colour  of  ink  is  produced  by 
phlogifton  combined  with  fonne  other  fubftanc^, 
is  pretty  certain.  If  it  were  combined  with  the 
iron,  we  fhould  difcover  this  metal  in  the  preci- 
pitate^  in  its  metallic  form,  and  confequently 
magnetic  :  this  not  being  the  cafe,  it  mud  necef-^ 
farily  be  united  to  the  vitriolic  acid,  and  the 
aflringent  principle,  that  is,  the  acid  of  galisi 
being  thus  feparated  from,  its  phlogifton^  and 
iiaving  nothing  elfe  to  unite  with,  mud  necefla- 
rily  combine  with  the  iron.  Probably  this  acid 
of  galls  pofTeiTes  the  power  of  feparating  iron  from 
every  acid,  in  circumftances  where  its  phlogifton 
is  attra(fied  by  another  acid.  Mineral  waters,  in 
which  iron  is  diflblved  in  the  aerial  acid,  become 
purple  or  black,  with  tindure  of  galls  on  the  fame 
principle :  the  aerial  acid  unites  with  the  phlo- 
gifton, and  the  acid  of  galls  with  the  iron.  Why 
this  double  decompofition  produces  a  black 
colour,  I  know  not ;  but  I  know  that  vitriolic 
acid  in  proportion  to  its  combination  with  phlo- 
gifton, approaches  gradually  to  a  black  colour, 

INK,  Indian^  is  a  compofition  of  glue  and  lamp- 
black. It  is  made  by  ftirring  the  lamp-black  in 
the  glue  made  liquid  by  heat,  in  a  fmall  quantity 
of  water. 

INK,  Printers^  is  a  mixture  of  lamp-black  with 

what  the   orinters  call  varnifti.     This  varnifti  is 

«. 

made  in  the  following  manner.     Take  as  much  as 

you 
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fou  pleafe  of  linfeed  or  nut  oil  (the  latter  is  b^ftj 
put  it  into  an  iron  pot  that  would  hold  double  the 
quantity.  When  it  gfows  hot,  keep  it  ftirrin^ 
with  an  iron  ladle,  and^  as  feon  as  It  boils,  fet  it 
on  fire  with  a  piece  of  burning  wobd.  Let  it 
burn  about  half  an  hour^  and  then  extinguifh  the 
flame  by  covering  the  pot.  After  this,  continue 
the  boiling,  till,  by  dropping  a  little  of  it  oh  a  cold 
tile,  you  find  it  of  a  proper  confiftente.  It  is 
common  to  add  crufts  of  breads  and  a  quantity  of 
onions,  in  order  to  deftroy  the  grcafiriel^  of  the 
oil ;  but  thefe  additions  are  of  no  ufe.  Turpen- 
tine, or  litharge,  anfwer  the  purpofe  much  bet- 
ter; but  thefe  are  alfo  unrieceffary,  if  the  oil  be 
of  a  fufficient  age.  When  turpentine  is  ufed,  it 
muft  be  firfl;  boiled  almoft  to  a  refin,  and  poured 
into  the  varnifh  whilft  hot.  They  muft  be  theri 
boiled  together  till  they  are  fufficiently  mixed. 
To  every  pound  of  this  varnifh  add  two  ounces 
and  a  half  of  lamp-black  j  grind  them  together 
on  a  ftone  with  a  muUer,  and  your  ink  is  made^ 
See  Lewis'^  Comm.  Phil.  Tecbn.  p.  37  f  . 

INK,  RoUing'prefSy  differs  not  effentially  fronhi 
printers  ink.  The  varnifh  is  prepared  in  the  fame 
manner,  but  the  boiling  is  not  continued  fo  long, 
becaufe  a  greater  degree  of  fluidity  is  requifite  ; 
and  the  black  ufed  is  vegetable  charcoal,  imported 
from  Germany,  called  Frankfort  black.  See  Lewis'.^ 
Comnu  PhiL  Teckn,  p.  376. 

INK, 
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l^Yi.fjmpathetk.  Sympathetic  inks  are  colour- 
lefs  fluids  with  which  ihvifible  charafters  may  be 
traced  with  a  pen  ;  but  which,  by  peculiar  appii- 
cations,  become  legible. 

if  we  write  with  a  folution  of  fugar  of  lead  in 
water, ^br%kh  a  folution  of  bifmuth  in  nitrous 
acid,  the  v^riting  will  become  vifible,  either  by 
moifbening  the  paper  with  a  pencil  dipped  rn  a 
folution  of  liver  of  fulphur,  or  by  being  expofed 
to  the  vapour  of  the  liver  of  fulphur,  which  ex- 
hales on  the  addition  of  any  acid.  This  hepatic 
air  will  take  efFe(5l  even  through  a  quire  of  paper. 

If  we  write  with  a  folution  of  green  vitriol  in 
water,  with  the  addition  of  a  little  acid,  the  writ- 
ing may  be  rendered  vifible  by  a  folution  of 
galls. 

If  we  writ^  with  diluted  vitriolic  acid,  the 
writing  will  become  legible  by  holding  the  paper 
to  the  fire. 

If  we  write  with  zaffre  digefted  in  aqua  regia^ 
diluted  with  a  little  water,  the  letters  will  appear 
of  a  greenifh  blue  colour  if  expofed  to  a  moderate 
degree  of  heat. 

IRON,  p.  9T,  i95»— /OV-z^.  Mvu  269,  399. 
Kirw.  EJf,  on  ^hlog.  134. 

ISINGLASS,  j^^/^^*  foluble  in  water  but 
not  in  fpirit. 

K/aLI.  Glafs-wort,  is  a  maritime  plant,  from 
the  afhes  of  which,  mineral  fixed  alkali  is  obtain- 
ed by  lixiviation.  See  Dr.  Ifatjon'^  Cbem,  EJfays^ 
vol.  i:  p.  J 14. 

KANNii, 
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KANNE,  a  Swedifli  meafure  frequentjy^n^^^ 
tioned  in  the  writings  of  the  chemifts  of  that  na^ 
tion,  the  contents  of  which,  I  think,  are  not  pcr^ 
fedly  underftood  in  other  countries.  In  VoL  I, 
of  Bergman^  EJf'^y^y  P-  ^  »9'  the  tranflator  tells  us, 
in  a  note^  that  the  Swedifh  kannc  contains,  eight 
quadrants,  each  containing  twelve  and  a  half 
Swedifli  inches  :  fo  that  the  Swedifh  kanne  con- 
tains lOO  Swediih  cubic  inches.  Now  the  Swed- 
ifli inch  is  to  ours  as  12  to  11,733  •  ^^  ^^^t,  as  to 
inches,  the  difference  is  trifling.  The  EnglifH 
pint  contains  28,875  cubic  inches  ;  therefore 
three  Englilh  pints  and  a  half  contain  101,062 
cubic  inches^  and  confequently  one  inch  and  62 
thoufandth  part  of  an  inch  more  than  the  Swedifli 
Kanne.  But  in  CrelTs  tranflation  of  Scheele's 
paper  on  the  acid  of  galls  (Ann.  1787,  No.  i.)' 
where  the  kanne  is  mentioned,  the  tranflator  adds, 
in  parenthefis,  by  way  of  explanation,  3  lb.— - 
what  the  Brunfwick  pound  is  I  know  not ; ,  bwt,  t 
know,  that  the  pound  of  Hamburg  is  to  our 
avoirdupois  pound  as  i,ooco  to  1,0865  ;  a  differ- 
ence of  little  confequence.  A  pint  of  dif^illed 
water  weighs  an  avoirdupois  pound  :  therefore, 
if  Dr.  Crell  be  right,  the  SvvedifH  kanne  is  equal 
to  three  Enghfli  pints  only.  But  in  the  French 
tranflation  of  Scheele's  paper  {Journal  dePbyfiquey 
Jan,  17 H7)  we  are  told,  by  the  tranflator,  that  a 
Swedifh  kanne  is  equal  to  deux  pinies  trois  quarts j^ 
i,  e,  two  pints  and  three  quarters.     Now  the  Paris 

pint 
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plWt  is  our  quafti  ft^thaij^^cording  to  this  efti- 
mate,  the  Swedifh  kanoe  is  equal  to  five  Englifh 
pints  and  a  half. — The  difference  of  weights  and 
meafures  in  different  countries,  is  a  lamentable 
evil  as  well  in  fcience  as  in  commerces 

KAOLIN  is  a  fine  clay  ufed  in  making  porce- 
lain in  China,  and  now  in  many  parts  of  Europe, 
Like  other  clays,  it  confifts  chiefly  of  flint,  the 
particles  of  which  are  particularly  fine  m  Kaolin, 
It  abounds  in  talcofe  particles ;  but,  containing 
no  oily  matter,  does  not  change  colour  in  any  de- 
gree of  heat.     Kirw.  Min    chap.  7.  fp.  2. 

KARAT,  or  Caraty  or  Cara5fy  a  weight  \x^tA 
in  eftimating  the  purity  of  gold.  The  karat  con- 
tains four  grains :  thefe  grains  are,  in  the  Mint, 
called  i6ths,  each  of  which  is  again  divided  into 
two  8ths,  and  each  of  thefe  8ths  into  two  i6ths. 
Gold  abfolutlely  pure  is  faid  to  be  of  24  karats. 
Standard  gold  is  of  22  ;  that  is,  gold  of  which 
two  parts  in  24  are  alloy.  The  French  divide  the 
karat  into  32  parts  ;  the  Germans  into  12. — The 
jewellers  karat,  by  which  they  weigh  diamonds, 
&c.  alfo  contains  4  grains,  equal  to  3}  grains 
troy. 

KERMES  are  little  gall-nuts  produced  by  an 
infedb  on  a  fpecies  of  oak  in  Spain  and  in  France, 
particularly  in  Languedoc.  It  was  formerly  much 
Vi^td  in  dying  fcarlet.  The  colour  it  yields  is  not 
fo  vivid  as  that  from  cochineal  j  but  it  is  more 
durable  and  lefs  liable  to  fpot.  The  wool  for  re- 
ceiving 
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ceiving  this  colour  mufl  be  firft  prepared  by  boil- 
ing ia  bran  and  water  for  half  an  hour,  and  after- 
"wards,  during  two  hours,  in  a  folution  of  alum 
and  red  tartar.  It  is  then  put  into  a  bag  and  left 
to  foak  for  five  or  fix  days,  and  finally  dipped  in 
the  fcarkt  vat  when  boiling.  This  vat  is  a  folu- 
tion of  kermcs  in  water,  in  the  proportion  of 
12  ounces  of  kermes  to  QVQry  pound  of  wool  to 
be  dyed. 

KERMES  mineraly  a  foolidi  appellation  given 
to  an  antimoniated  liver  of  fulphur,  prepared  by 
boiling  in  water  crude  antimony  with  vegetable 
§xed  alkali.  Crude  antimony  confifts  of  the  femi- 
metal  called  regulus  of  antimony,  mineralized 
by  fulphur,  which  fulphur,  uniting  with  the  al- 
kali, forms  tlie  compound  called  liver  of  fulphur  -y 
which  liver,  being  a  foivent  for  all  metallic  fub- 
Hances  except  zinc,  faturates  itfelf  with  the  re> 
gulus  :  but  this  compofition  being  foiuble  in  wa-  ' 
ter,  but  in  a  very  fmall  proportion,  falls  to. the 
bottom  as  the  water  cools,  in  the  form  of  a 
powder,  called  in  France,  poudre  des  Cbartrewc^ 
and  highly  celebrated  for  its  medical  virtues. 

M.  Macquer,  in  his.  Didionary,  favours. u§. 
with  a  long  diflertation  on  kermes  mineral,  in 
whick,.  I  think,  iacp€>int  of  theory,  he  iiS  wrong. 
My  reafons  for  this  opinion  will  appear  as  I.  pro* 
ceed. 

M.  Macquer  informs  us,  that  the  kermes, 
#hich  precipitates  as  the  water  cools^  being  ovei-^^ 

charged 
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pharged  with  regulus,  and  particularly  with  ful- 
phur,  contains  but  little  alkali;  but  that  there 
remains  dilTolved  in  the  water,  another  part  con- 
taining a  much  larger  proportion.  That  the  pre- 
cipitate is  overcharged  with  regulus  and  fulphur, 
he  takes  for  granted,  becaufe  Geoffroy  boiled  the 
fame  kermes  78  times  with  no  other  addition  than 
water,  and  always,  on  cooling  the  liquor,  ob- 
tained a  frefh  precipitate  of  kermes.  This  expe- 
riment, heiliys,  proves  that  the  alkali  transforms 
the  antimony  into  kermes  by  overcharging  itfelf 
with  regulus  and  fulphur,  and  that  but  a  fmall 
proportion  of  alkali  is  carried  down  at  each  pre- 
cipitation.— With  fubmifTion  to  the  opinion  of  fo 
eminent  a  chemiil,  I  humbly  conceive,  that  the 
liver  of  fulphur  is  compleatly  faturated  with  the 
regulus  of  antimony,  in  the  firft  decodion  ;  and, 
that  in  the  77  fubfequent  boilings,  nothing  was 
cfFedled,  except  the  folution  of  a  fmall  quantity 
of  kermes  in  the  frefh  boiling  water,  part  of  which 
it  dcpofites  when  cold.  Liver  of  fulphur  is  foluble 
in  water  in  a  large  proportion  ;  kermes  requires  a 
confiderable  quantity  of  water  to  dififolve  it. 

M.  Macquer,  to  prove  that  the  menftruum 
after  the  precipitation  of  kermes,  contains  a  ker- 
mes fuperfaturated  with  alkali,  informs  us,  that 
M.  Baume,  by  adding  an  acid  to  this  menftruum, ; 
obtained  a  ^x^c\^\t2iit  of  golden  fulphur  cf  antimony^ 
which  is  a  mixture  of  regulus  of  antimony  with 
fulphur,  and  which  he  tells  us,  remained  diiTolved 

in 
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in  the  menftruum,  becaufe  it  was  combined  with 
a  larger  proportion  of  alkali  than  the  kermes 
which  firft  precipitated. — That  Mr.  Baume's  pre- 
cipitate is  a  golden  fulphur  of  aptimonyj  I  readily 
grant ;  but  I  am  of  opinion,  that  the  kermes  re- 
maining in  the  menliruum,  after  the  firft  preci- 
pitation, v/as,  in  no  refpedl,  different  from  the 
precipitated  kermes  ;  that  it  was  all  the  kermes 
which  the  water,  when  cald,  could  hold  in  folu- 
tion,  and  that  the  acid  caufed  thfe  precipitation 
by  uniting  with  the  conftituent  alkali  in  the  liver 
of  fulphur,  and  confequently  decompofing  it: 
therefore  the  fulphur  and  the  regulus  fall  to  the 
bottom. 

This  famous  kermes,  the  French  chemifts  tell 
us,  fhould  be  well  wafhed.  To  that  it  may  not  in 
any  degree  be  foluble  even  in  boiling  water.  If 
that  were  pofiible,  it  would  then  be  a  very  preca- 
rious medicine,  and  fo  in  facl  it  is,  as  its  falubi- 
lity  in  the  primes  vis,  and  confequently  its  ac- 
tivity, mud  depend  in  a  great  meafure  on  the  acid 
in  the  (lomach  of  the  patient. 

KUPFER  NICKEL  is  an  ore  of  the  femimetai 
called  nickel,  of  a  bright  orange  colour :  it  is 
very  heavy,  and  generally  covered  with  a  green- 
ifh  effiorefcence.  It  contains  fulphur,  arfenic, 
cobalt,  and  iron.  A  regulus  may  be  obtained  by 
melting  the  ore,  after  long  roafting,  with  thrice 
its  weight  of  black  flux ;  but  this  regulus  is  ftill 
combined  with  fubftances  above  mention^td,  from 

which 
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Which  it  may  be  finally  feparatcd ;  but  the  pro- 
cefs  is  laborious.     See  Bergman's  EJfays,  vol.  ii, 

LABORATORY,  p.  203. 

LAC-AMMONIACI,  according  to  the  Lon- 
don  Difpenfatory,  is  made  by  triturating  2  drams 
of  gum-ammoniac  with  half  a  pint  of  fimple 
fenny  royal  water,  till  it  becomes  ah  emulfion. 

LACCA,  improperly  called  gum-IaCy  is  a  kind 
of  red  wax  brought  from  the  Eaft  Indies,  fuppofed 
to  be  the  fabrication  of  certain  infecis.  It  is 
czW^d  feed  lac y  ox  jhell  laty  accordingly  as  it  is 
differently  prepared.  It  is  fometimes  ufed  for 
dying  fcarlet,  and  alfo  as  a  pigment ;  for  which 
laft  purpdfe  nothing  more  is  required  than  to  boil 
the  ftiek  lac  in  water,  and  to  reduce  the  colour 
to  an  extradl  by  evaporation.  Its  principal  ufe  is 
for  making  fealing  wax.  It  is  alfo  ufcd  for  lac- 
quering tiri  or  brafs.  The  varnifh  for  this  pur- 
pofe  is  prepared  by  dififolving  feed  lac  in  highly 
i"C(5lified  fpirit  of  wine,  arid  afterwards  giving  it 
the  colour  required,  by  diiToIving  in  this  tindure 
a  certain  proportion  of  gamboge  and  annotto. 

LAC  LUNiE,  is  a  very  white  clay  faturated 
with  aerial  acid  \  therefore  it  effervefces  with 
acids.  It  is  commonly  found  in  fmall  cakes,  and 
has  much  the  appearance  of  chalk.  It  has  been 
generally  confounded  with  a  loofe  calcareous 
earth  found  in  the  filfures  of  rocks,  called  mineral 
agaric.  Its  fpecific  gravity  is,  according  to  Shre- 
bcr,  1,669.     ■^^'^'^-  Min,  p.  i.  chap.  7,  fp.  i. 

A  a  LAMP. 
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LAMP  Argand'sy  a  very  ingenious  contrivance 
on  the  principle  of  a  wind-furnace,  and  fo  con- 
ftruded  that  the  air,  which  ru(bes  in  through  the 
circular  grate  at  the  bottom,  paiTes  through  the 
middle  of  the  burning  wick,  which  is  a  thin  cir- 
cular cotton  paper.  Philofophers  know  that  in- 
Bammable  bodies,  when  kindled,  burn  only  in 
the  part  which  is  in  conta<5l  with  the  air,  confe- 
Quently  at  the  fuiface  -,  and  that  the  fmoke  of  a 
comnnon  candle  or  lamp,  is  part  of  the  oil  and 
wick  iiTuing  from  the  centre  of  the  flame,  vola- 
tilized but  not  burnt,  becaufe  the  combuftion  is 
complete  at  the  furface  only.  Now  the  wick  of 
Argand's  lamp  being  all  furface,  there  can  be  no 
fmoke,  and  the  heat  and  light  muft  neceiTarily  be 
confiderably  increafed.  Thefe  lamps  are  of  great 
ufe  in  many  chemical  operations. 

LAPIS  LAZULI,  an  opake  (lone  of  a  fine 
blue  colour,  frequently  ftreaked  with  yellow.  I.c 
is  a  flint  combined  with  a  blue  martial  fluor,  and 
a  ilnall  proportion  of  gypfum.  In  a  ftrong  fire  it 
melts  per  Je  into  a  whitiih  glafs.  Kirw.  Min. 
chap.  8.  p.  I.  fp.  9. 

LAVA  is  a  fcone  of  volcanic  origin.  There 
are  two  diftind  fpccies  of  lava  \  one  of  which  is 
a  compofition  of  calcareous  earth,  with  about 
four  times  its  weight  of  flint,  and  one  third  of 
iron.  It  is  of  various  colours,  of  a  glaiTy  appear- 
ance,-and  eafily  melts  pr  Je,  The  oxki^x  Jpecies 
eonfifts  of  clay,  flint,  and  iron,  in  different  pro- 
portions. 
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'^bftions,  wichj  generally,  a  little  lime.  Of  this 
latter  fpecies  Bergman  diftinguidies  three  varie- 
ties, viz.  cellular^  compa6t^  -  and  vitreous,  S^c 
Bergm,  on  Volcanic  FroduEiions.  Kirw.  Min,  p.  i» 
thap.  7.  fp.   13.  chap.  8.  fp.  20. 

LAVENDiiR  ^/Vf^  ^/,  is,  according  to  the 
London  Difpenfatory,  riiade  by  diftillirig  a  pound 
and  a  half  of  lavender  flowers  with  a  gallon  of 
brandy,  in  halneo  marine:  but  lavender  water  fold 
by  the  perfumers,  is  ufually  made  by  mixing  one 
ounce  of  oil  of  lavender  (v/hich  is  imported 
cheaper  than  it  can  be  made  here)  half  an  ounce 
%f  oil  of  rofemary,  one  or  two  drops  of  oil  of  cin- 
namon, with  a  gallon  of  proof  fpirit. 

LEADj  p.  85,  194.   Kirw.Min.  p.  2.  chap.  7. 

\^^h.T\\)S.^  mountain^  is  confidercd  by  natu- 
i-alifts  as  a  variety  of  afbeftos^  from  which  it  dif- 
fers only  in  texture  and  colour,  v/hich  is  white, 
br  yellow,  or  brown,  or  green,  or  black.  It  is 
Compofed  of  more  than  half  fiinr,  about  one  fifth 
of  mild  magnefia,  a  tenth  of  mild  calcareous 
(earth,  with  fome  clay  and  iron.  It  is  fo  light  as 
to  fwim  lipbn  water.     Kirw.  Min,  p.   i.  chap.  6. 

LEMON.  The  acid  juice  of  th.is  fruit  pofTef- 
fts  the  general  propercies  of  vegetable  acids  ;  ic 
liffers,  however,  from  vinegar,  and  from  the 
acid  of  tartar,  in  being  an  immediate  vegetable 
produ6lion  without  fermentation.  The  rind  con- 
tains an  eifential  oil  obtained  by  diftillation  with 

A  a  2  water. 
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water.     It  is  called  ejfence  of  lemons ^  and  is  gene- 
rally imported  from  the  fouth  of  Europe. 

LEY,  ovjoap'leysy  is  prepared  by  boiling  equal 
parts  of  fixed  alkali  and  quicklime  in  water.  It  , 
is  cauftic,  becaufe  the  alkali  is  deprived  of  its 
aerial  acid  by  the  quicklime.  When  M.  Macquer 
wrote  in  his  Dictionary  the  article  under  Ley 
(caujiic)  he  was  yet  unacquainted  with  the  caufe 
of  cauiticity.  This  feems  very  furprizing,  when 
we  recoiled!:  how  long  ago  it  is  fince  every  fludent 
of  chemiftry  in  this  kingdom  has  been  perfedly 
familiar  with  the  properties  of  fixed  air. 

LIME,  p.  6:^,  alfo  Dr.  Watfon's  exce41ent  Ef- 
fay  on  Lime,  vol.  ii. 

LIME-WATER  is  a  folution  of  quicklime  in 
water;  for  water  will  difTolve  about  one  feven 
hundredth  part  of  its  weight  of  lime  ;  that  is, 
calcareous  earth  deprived  of  its  aerial  acid  by  cal- 
cination. Lime-water  therefore  cannot  be  made 
(Ironger  by  any  additional  quantity  of  lime  after 
the  water  is  faturated.  The  white  fcum  which 
forms  on  the  furface  of  lime-water  expofed  to  the 
air,  is  mild  calcareous  earth  ;  that  is,  lime  which 
has  recovered  its  fixed  air  from  the  atmofphere. 
This  earth,  not  being  foluble  in  water,  falls  to 
the  bottom,  and  a  frelli  pellicle  is  formed  on  the 
furface,  which  alfo  fubfides  in  its  turn,  till  all  the 
lime  is  precipitated,  and  the  water  becomes  per- 
fedly  infipid.  Monf.  Baume  (whom  I  have  fe- 
veral  times  had  the  honour  to  mention  ^    who, 

being 
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being  a  chemift  of  confiderable  fame,  merits  par- 
ticular attention,  efpecially  when  he  is  wrong) 
tells  us,  that  the  cream  of  lime  is  a  faline  fub- 
ftance,  poirefTing  the  general  properties  of  falts ; 
Confequently  it  is  foluble  in  water.  He  tells  alfo, 
with  equal  truth,  that  on  examining  a  portion  of 
lime  that  had  been  kept  in  a  bottle  during  15 
years,  the  cork  of  which  having  loft  its  elafticity, 
admitted  the  external  air,  he  found,  upon  treating 
it  with  water,  that  indeed  no  heat  was  produced, 
becaufe  its  half-combined  fire  had  been  gradually 
dilllpated  ;  but  that  it  communicated  to  the  water 
as  much  of  its  faline  matter,  as  an  equal  quantity 
of  frefli  quicklime  would  have  done.  Now,  from 
Dr.  Watfon's  experiments  related  in  the  Effay 
above  quoted,  it  appears,  that  lime  in  contad: 
with  the  atmofphere  faturates  itfelf  with  fixed  air 
in  lefs  than  a  month,  it  is  therefore  evident, 
either  that  the  bottle  was  clofe  ftopt,  or  that  no 
faline  matter  was  diflblved  in  the  water.  What 
pity  it  is  that  men  of  fcience  fliould  fo  frequently 
fuffer  ambition  to  warp  their  e^^periments  to  a  fa- 
vorite theory ! 

LIQUOR  of  flints^  is  a  folution  of  flint  in  wa- 
ter by  means  of  an  alkaline  fait.  Flint  is  info- 
luble  in  any  acid  except  that  of  fluor  ;  but  when 
fufed  with  three  or  four  times  its  weight  of  fixed 
alkali,  it  becomes  perfedly  foluble  in  water.  In 
this  procefs  it  is  neceflary  that  the  crucible  (hould 
l?e  large,  and  that  the  mixed  powder  fhould  be 
A  a  3  dropped 
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dropped  into  it  by  little  at  a  time.  Afreir  being 
kept  in  fuQon  a  quarter  of  an  hour,  it  muft  be 
poured  upon  a  greafed  (lone.  If  any  acid  be  ad- 
ded to  this  folution,  the  flint  will  precipitate- i^ii 
confequence  of  a  fuperior  attraclion  bet  veeri  ;the 
acid  and  alkali.  M,  Baume  pofitiyely  aflerts, 
that  by  precipitating  this  (iliceous  earth,  from 
liquor  of  flints,  with  vitriolic  acid,  he  produced 
real  cryftals  of  alum ;  and  that  he  repeated  the 
experiment  with  a  variety  of  vitrifiable  earths, 
and  always  with  the  fame  refult.  Every  fmattejer 
in  chemiftry  knows  this  to  be  impoflible  f'^but  to, 
complete  the  abfurdity,  he  tells  us,  in  the  neiit 
page,  that  alum  is  a  felenites  with  a  bafis  of  vitri^- 
liable  earth,  compofed  of  equal  parts  of  argilla- 
ceous earth  and  vitriolic  acid. 

LIQUOR,  Jmoklng^  of  LihaviuSy  is  produced 
by  diftiiling  in  clofe  vefiels,  a  mixture  of  corro- 
five  fublimate,  and  an  amalgam  of  tin  with 
crude  mercury.  The  proportions  prefcribed  by 
M. Baume,  and  by  M.  Macquer,are  very  difl^erent. 
The  lad  of  thefe  chemifl:s  mixes  four  parts  6f  tin. 
with  nine  of  fublimate  \  the  firfl:,  in  the  pmpor- 
tion  of  five  to  twenty.  The  crude  mercury  is  of 
no  other  ufe  than  to  fave  the  trouble  of  pulver- 
izing the  tin.  M.  Baume  directs  the  reto^rttb  be 
placed  in  a  fand-bath;  Mr.  Macquer,  in  a  rever- 
beratory  furnace.  A  fmoking  fpirit  pafl^es  into^ 
the  receiver,  and  at  the  end  of  the  difl:illation,  a 
thick  concrete,  called  hitter  of  tin,     ThQk  gtt^ 
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tlcmen  agree  in  the  explanation  of  this  procefs. 
They  teil  us  that  the  marine  acid  in  the  fubli^ 
inate,  preferring  tin  to  mercury,  quits  the  latter, 
and,  combined  with  the  tin,  rifes  in  white  fumes, 
which  condenfing  in  the  receiver,  conflitute  the 
fmoking  liquor  of  Libavius.  This  explanation  is 
true  as  to  the  faci: ;  but  the  caufe,  I  think,  they 
did  not  underftand.  That  v/e  may  comprehend 
this  matter  right,  we  mud  remember,  that  cor- 
rofive  fublimate  confifts  of  the  calx  of  mercury 
and  marine  acid  ;  tin,  of  a  metallic  calx  and 
phlogifton.  Now  I  conceive  that,  in  this  pro- 
cefs, a  double  attra6lion  takes  place  :  the  two 
compounds  decompofe  each  other:  the  acid  unites 
with  the  calx  of  tin,  and  the  phlogifton  with  the 
calx  of  mercury  ;  for  the  tin  carried  over  in  the 
fuming  liquor  is  not  tin  in  its  metallic  form,  but 
the  calx  of  tin  ;  and  the  mercury  is  actually  re* 
vived.  So  far,  1  think,  we  (land  upon  firm 
ground.  But  this  fmoking /pirh  is  found  to  polft-ft 
the  fingular  property  of  producing  marine  .'Ether 
in  diftillation  with  fpiric  of  winei  which  ^thcr 
cannot  be  obtained  by  means  of  marine  acid,  as 
is  vitriolic  and  nitrous  others  by  diftillation  with 
vinous  fpirit.  This  fad  is  much  more  difficult  of 
explanation  :  however,  in  arduis^  &c.  In  the  ge- 
neration of  asther,  probably  the  fpirit  of  wine  is 
deprived  of  a  part  of  its  phlogiRon  by  vitriolic  or 
nitrous  acid,  both  which,  v/hen  highly  concen-' 
-trated,  attraft  that  principle  with  great  avidity. 

A  a  ^  Ihe 
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The  marine  acid  cannot  take  phlogifton  from 
fpirit  of  wine,  becaufe  it  holds  phlogifton  as  a 
conftituent  principle  ;  therefore  with  this  acid  no 
sether  is  produced.  But  the  liquor  of  Libayius 
with  fpirit  of  wine  produces  aether;  and  hence  J 
prefume  that  this  fmoking  liquor,  is  dephlogifti- 
cated  marine  acid,  and  which  wasdephlogifticated 
in  the  procefs  by  the  calx  of  mercury,  which  not 
finding  a  fufflcient  quantity  in  the  fmall  propor- 
tion of  tin,  took  what  was  farther  wanting  to  its 
faturation  from  the  acid,  the  union  of  the  acid 
with  its  conftituent  phlogifton  being  broken  by 
the  attradion  of  the  calx  of  tin  to  its  acid  prin- 
ciple, and  of  the  calx  of  mercury  to  its  phlogifton. 
In  refutation  of  this  hypothefis,  I  ft^all  be  told^ 
that  marine  sether  has  been  adually  produced 
without  this  fmoking  fpirit.  I  do  not  deny  the 
faft  ;  but  1  am  not  convinced  that  the  marine  acid 
was  not  dephl6gifticated  in  the  procefs.  ;  ,v  ,,^^ 
LIQUOR  (mineral  anodjne)  of  Hoffman,  .This 
German  phyfician,  not  having  left  behind  him 
his  receipt  for  making  this  famous  anodyne  liquor, 
which  is  not  in  the  fmalleft  degree  anodyne,  we 
know  nothing  certain  either  of  the  ingredients  or 
their  proportion.  Some  writers  tell  us,  it  was 
made  by  diftilling  nitrous  acid  with  fpirit  of  wine, 
and  adding  to  the  liquor  thus  obtained,  a  fmall 
quantity  of  oil  of  cloves.  If  this  be  true,  it  was 
a  kind  of  nitrous  aether,  or  rather  Jweet  fpirit  of 
nitre.     But,    in   the  chemical  dictionary  we  are 

toldj 
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told,  that  it  is  made  by  mixing  4n  ounce  of  the 
fpirit  which  rifes  firfl:  in  the  diilillation  of  vitriolic 
gechcr,  with  the  fame  quantity  of  the  ^ther  which 
follows,  and  twelve  drops  of  the  oil  which  rifes 
after  the  ^ther  has  pafTed.  If  this  be  the  proper 
receipt,  this  anodyne  liquor  is  no  more  than  the 

Jpiritus  vitrioli  dukis  of  the  fh ops. 

LITHARGE,  p.  85.  This  femi- vitrification 
of  lead  is  uied  in  various  arts,  and  is  generally 
purchafed  of  the  refiners.  It  is  the  caljc  of  lead, 
mixed  with  parts  of  other  fcorified  imperfeft 
metals,  that  floats  on  the  furface  of  filver  in  cupel- 
lation.  The  difference  of  colour  is  chiefly  owing 
to  the  different  degree  of  heat  it  has  fuftained. 

LIVER '/t/*  antimony,  is  antimony  deflagrated 
with  an  equal  weight  of  nitre.  It  is  the  crocus  an^ 
timonii  of  the  London  Difpenfatory. 

LIVER  of  arfenky  is  a  combination  of  fixed  al- 
kali with  white  arfenic.  It  is  made  by  faturating 
a  flrong  folution  of  the  alkali  in  water  with 
powdered  arfenic  ;  to  what  purpofe  I  know  not. 

LIVER  ofJuhphuTy  is  a  combination  of  fulphur 
with  fixed  vegetable  alkali.  It  may  be  made 
either  by  melting  equal  parts  in  a  crucible,  or  by 
boiling  fulphur  in  a  flrong  folution  of  fixed  alkali 

JiXi  water,    filtring  and    evaporating  to  drynefs, 

The  firft  of  thefe  methods  is   moft  expeditious, 
and  therefore  generally  ufed.     This  combination 

'*'M.  Macquer  confiders  as  an  obvious  example  of 
his  general  rule,  "  tliat  compounds  partake  of 

the 
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the  properties  of  the  fubftances  of  which  they  are 
compofed/'  I  fhould  rather  have  confidered  it  as 
an  example  of  the  contrary.  M.  Macquer  is  alfo 
miftaken  in  fuppofing  that  the  heparic  gas  which 
ilTues  from  the  Iver  of  fulphur,  when  heated^  or 
when  decompofed  by  an  acid,  is  the  phlogifton 
of  the  fulphur  feparated  from  the  vitrioiic  acid, 
in  confeqiience  of  their  power  of  adhefion  being 
weakened  by  their  combination  with  the  alkali. 
This  gas  appears  from  Mr.  Ki^v/an's  experiments, 
to  be  real  fulphur  volatilized  by  heat.  Another 
of  M.  Macquer's  axioms  is,  that  "  the  lefs  fimple 
any  bodies  are,  the  lefs  ftrongly  they  are  capable 
of  adhering  to  other  bodies."— And  he  produces 
as  an  example  of  this  truth,  the  feparation  of  the 
alkali  in  liver  of  fulphur  by  a  weaker  acid,  from 
the  fulphur  which  contains  a  ftronger.  Now  this 
is  certainly  no  example;  for  the  weaker  acid  in 
this  inliance,  feparates  the  alkali  from  the  fulphur, 
and  not  from  the  vitriolic  acid,  with  which,  as  an 
acid,  the  alkali  is  not  at  all  united. 

LlXIViAL>//j^  are  fixed  alkalis  obtained  by 
lixiviation  ;  i.  e,  by  wafhing  vegetable  aihes  with 
water,  and  fubfequent  evaporation. 

LIXIVIUM.  Ley.  It  is  a  folution  of  fixed 
alkali  in  water,  rendered  cauftic  by  quicklime. 
It  has  lately  been  much  ufed  as  a  medicine  for  the 
fbone,  confiderabiy  diluted  in  veal  broth,  or  other 
veJiicle.  This  ley  is  generally  made  with  equal 
weights  of  potafh  and  quicklime,     Boiled  with 
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^  ?^Jbout  a  third  of  its  meafure  of  oil,  it  coagulates 
into  foap^  v^/hich  is  pure  or  impure  according  to 
;he  oil  employed. 

LOGWOOD  communicates  to  water,  in  feveraj 
hours  boiling,  a  dark  blue  colour.  This  decoc-.. 
tion  is  ufed  in  dying  woollens  black  ;  which  co-^ 
lour,  without  logv/ood,  has  a  difagreeable  browrt 
tinge.  The  wool,  or  cloth,  being  firfl  dyed  blue 
with  indigo  or  woad,  is  boiled  in  a  folution  of 
galls,  and  afterwards  in  the  logwood-decodion^ 
with  a  proper  quantity  of  copperas.  The  pro^ 
portions  are  for  a  hundred  pounds  of  wool, 
30  lb.  of  logwood,  5  lb.  of  copperas,  and  5  lb. 
of  galls. 

Logwood  is  alfo  a  principle  drug  in  dying  hats. 
A  hundred  pounds  of  this  wood,  with  12  lb.  of 
gum,  and  6  lb.  of  galls,  is  boiled,  in  a  fufficient 
quantity  of  water,  for  fix  hours.  Six  pounds  of 
verdigrife  and  ten  of  green  vitriol  are  now  added, 
•and  the  liquor  kept  fimmering  till  thefe  ingredi- 
ents are  dilTolved  and  properly  diffufed.  Twelve 
dozen  q(  hats,  on  their  blocks,  are  then  put  in 
and  kept  down  by  crofs  bars  about  an  hour.  They 
are  now  taken  out,  and  the  fame  quantity  fupply 
their  place  in  the  dye,  whilft  the  firft  parcel  are 
airing;  and  thus  they  are  alternately  dipped  and 
aired  eight  times  :  the  liquor  being  each  time  re- 
frefhed  by  a  lefs  quantity  of  the  fame  ingre- 
dients. 

LUMI- 
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LUMINARY,  pockeL  A  fmall  tin  box  con^ 
taining  a  few  matches,  an  iron  pin,  a  bit  of  wax 
candle,  and  a  little  bottle  filled  with  phofphorus* 
When  ycu  v/ant  to  produce  a  light,  you  plunge 
the, match  into  the  bottle,  fo  as  to  caufe  a  flight 
fridion  againft  the  phofphorus.  The  ufe  of  the 
iron  pin  is  to  rub  the  phofphorus  a  little  harder  in 
cafe  it  does  not  immediately  light  the  match. 
The  method  of  fafely  putting  the  phofphorus  into 
the  bottle,  and  of  giving  it  the  property  of  burn^ 
ing  as  foon  as  it  comes  in  contafl  with  the  exter- 
nal air,  is  as  follows  :  take  a  cylindrical  piece  of 
phofphorus,  and,  having  wiped  it  dry  w^h  a  bit 
of  old  linen,  cut  it  longitudinally  into  four,  fix, 
or  eight  pieces,  according  to  the  fizeof  the  phof-^ 
phorus  and  the  neck  of  the  bottle  j  which  bottle, 
being  now  filled  with  phofphorus,  mufl  be  left 
open  fqr  three  or  four  hours,  more  pr  lefs,  ac- 
cording to  the  temperature  of  the  air.  By  degrees 
the  phofphorus  will  lofe  its  tranfparency,  and  af- 
fume  a  y^Uow  or  red  colour.  Now  ftop  the  bot^ 
tie,  and  your  pocket-luniinary  is  fit  for  ufe.  The 
proccfs  may  be  fomewhat  accelerated  by  blowing 
into  the  bottle  after  the  phofphorus  is  in  it. 

There  is  another  method  of  preparing  this  lu- 
minary, by  putting  the  phofphorus  into  the  bot- 
tle moid,  and  expelling  the  water  by  heat '^  but 
this  operation  is  attended  with  fome  datjger.  For 
the  preparation  of  phofphorus,  {ce  Phofphorus. 

-    Luim 
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LUNA  CORNEA,  is  a  combination  ofiiiafine 
acid  and  filver.  It  is  called  Ima^  becaufe  in  the 
fanciful  days  of  alchemy,  they  give  to  filver  the 
name  of  the  moon,  and  cornea,  becaufe  this  com- 
bination, expofcd  to  a  hot  fire,  melts  into  a  horn^ 
like  fubftance,  as  chemifts  report. 

This  luna  cornea  is  produced  by  diflblving  filvef 
in  nitrous  ^cid,  and  precipitating  with  the  marine  $ 
for  though  this  metal  diiTolves  much  more  readi- 
ly in  the  former,  yet  in  prefers  the  latter  to  every 
other  menflruum.  Margraaf,  Baume,  and  othef 
eminent  chemifts,  have  taken  great  pains  to  dif- 
cover  the  bed  method  of  reducing  this  calx  of  fil- 
ver. Some  tell  us,  that  diftillation  of  an  amal- 
gam with  mercury,  will  do  the  bufinefs :  others 
fay,  the  filver  may  be  reduced  by  fufion  with 
fixed  alkali.  Luna  cornea  is,  to  the  bed  of  my 
knowledge,  of  no  other  ufe  than  to  filver  the  dial- 
plates  of  clocks,  which  is  done  by  mixing  it  with 
fea~falt  and  tartar,  and  rubbing  the  mixture  on 
the  brafs  plate  previoufly  heated. 

LUTE.  In  various  chemical  operations  it  is 
neceflfary  to  cover  the  juncture  of  the  two  vefi^els 
employed,  fo  as  to  prevent  the  exit  of  the  volatile 
matter  produced  in  the  procefs.  The  plafhic 
compofitions  ufed  for  this  purpofe,  are  propeily 
called  lutes.  But  this  term  is  alfo  applied  to  the 
fubflance  with  which  giafs  retorts  are  covered,  to 
enable  them  to  fuftain  a  violent  degree  of  heat  ; 
and  not  improperly,  becaufe  the  fame  compofi- 
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tiori  Is  frequently  applied  to  both  ufes,,  SiicH  i 
variety  of  compofuions  have  been  reeommended 
by  different  cheoiifts,  that  one  would  imagine 
any  thing  capable  of  forming  a  plallic  body  ¥/oilld 
anfwer  the  purpofe. 

For  fecuring  the  juncture  of  glafs  velTels,  when 
the  vapour  to  be  confined  is  mere  watery  flips  of 
v/et  bladder,  or  of  paper,  or  of  linen  dipped  in  a 
thin  pafte  of  flour  and  water,  is  fufficient. 

A  lute  of  greater  fecurity  is  compofed  of  quick- 
lime made  into  a  pafte  with  whites  of  eggS. 

A  fat  lute^  for  the  retention  of  very  corrofive 
vapours,  is  made  by  beating  in  a  mortar  dried 
clay  finely  powdered  and  fifted,  with  drying  lin- 
feed  oil,  fo  as  to  form  a  pafle,  which^  when  ap* 
plied  to  the  jundurci  mud  be  covered  with  flips 
of  linen  dipped  in  the  lute  lafl  mentioned. 

A  hue  for  coating  the  outfide  of  glafs  r^torts^ 
may  be  made  by  mixing  clay  with  horfe-dung,  dt 
with  equal  parts  of  brick-duil  and  clay  beat  up 
with  cow's  hair. 

In  chemical  operations  where  elafiic  fluids  ard 
to  be  confined,  a  lute  compofed  of  powdered 
lime  mixed  with  liquid  -  glue  i  or  equal  parts  of 
clay  and  fand,  will  anfwer  the  purpofe; 

The  cracks  in  glafs  chemical  veiTels  itiay  be  ef- 
fedually  fecured  (if  DofTie  is  to  be  depended 
upon)  by  a  mixture  of  grated  Suffolk  cheefe,  with 
an  equal  quantity  of  quicklime  and  (Idm-milk^ 
fpread  on  a  flip  of  linen, 

MACE 
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MACE  is  the  membrane  which  immediately 
covers  the  (hell  of  the  nutmeg.  Diftilled  with 
water,  it  yields  an  oil  more  volatile  than  that 
from  nutmegs,  and  by  exprefilon  an  oil  more 
fluid.  Spirit  of  wine,  by  infufion,  extra6ls  all  its 
flavour  and  virtues. 

MACE,  oil  of.  There  are  three  forts  of  oily 
fubftances  fo  called,  but  which  are  really  obtain- 
ed from  nutmegs.  That  which  comes  in  jars 
from  the  Eaft  Indies  is  the  bed.  It  is  a  thick  oil 
of  the  colour  and  fmell  of  mace.  The  fecond  fort, 
which  is  in  the  form  of  fiat  cakes,  comes  from 
Holland,  and  is  confequentiy  adulterated.  The 
third  fort,  Dr.  Lewis  fays,  is  a  compofition  of 
fevum,  palm  oil,  &c.  flavoured  v;ith  oil  o£ 
nutmeg. 

MACERATION.  In  chemiftry,  by  macera.. 
tion  is  properly  meant  the  fteeping  of  a  folid  body 
in  a  fluid,  warm  or  cold,  v*rith  an  intention  to 
foften  it.  M.  Macquer  confines  maceration  to 
cold  water,  that  being  the  only  difference,  he  fays^ 
between  maceration  and  digellion,  Nov;  1  con- 
ceive, that  this  \%not  the  din:in6lion  between  thefe 
two  operations.  Digeftion,  it  is  true,  always 
fuppofes  heat ;  but  I  can  with  Cvqual  propriety, 
order  an  herb  to  be  macerated  in  cold  ot  in  ''JDarm 
water.  The  diflin6lion  between  digeftion  and 
maceration  is,  that  in  the  firfl:  there  is  an  inten* 
tion  to  impregnate  the  fluid  ;  in  the  latter,  no- 
thing more  is  meant  than  to  foften  the  folid,  fre- 
quently 
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quently  as  a  preparative  to  a  fubfequent  proeefsi 
In  the  Cyclopedia  we  find  three  different  fignifica- 
tions  oi  maceration y  all  which  are  evidently  wrong. 
Firil,  he  tells  us^  it  is  the  oipcrmon  of  dijfohing 
a  folid  body  in  water :  fecohd,  it  is  infufion  in 
order  to  a  Jolution  of  the  principles  of  the  body 
infufed  5  third,  it  is  digeftion  in  the  heat  of  the 
fun. 

MADDER  is  a  root  ufed  in  dying.  To  \vooIi 
previoufly  boiled  with  tartar  and  alum,  it  gives 
a  permanent,  but  not  a  very  bright,  red.  The  pro- 
portion is  half  a  pound  of  madder  to  each  pound 
of  wool.  Mixed  with  a  fmall  quantity  of  co* 
chineal  it  produces  what  dyers  call  a  half  fcarlet. 
Blue  cloth,  prepared  as  ufual  with  alum  and  tar-  , 
tar,  and  then  dipped  in  the  madder-vat,  becomea 
black,  wirh  fomewhat  of  a  browniOi  tinge. 
Linen  or  cotton  firft  ftained  yelloW  by  a  folution 
of  iron  in  four  llrong  beer,  receives  a  purple,  al- 
mofb  black,  from  a  decoction  6f  madder  j  or  ai 
light  purple,  if  the  yellow  llain  was  light  j  or,  if 
prepared  with  a  folution  of  alum  and  fugar  of  lead^ 
a  red  colour, 

M.  Margraaf,  of  Berlin,  produced  a  fine  red 
lake  for  the  ufe  of  painters,  by  boiling  two  ounces 
of  madder  with  the  fame  quantity  of  alum,  in  ?i:s. 
quarts  of  diftilied  water,  and  precipitating  vnth  a 
clear  folution  of  fait  of  tartar 

If  fowls  or  pigs,  &:c.  be  fed  with  madder,  their 
bones  will  in  a  little  time  be  dyed  red. 

MA- 
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MAGISTERY.  A  word  frequently  ufed  by 
ancient  chemifts,  but  without  any  determinate 
nieaning.  M.  Boyle  defines  it,  a  body  converted 
by  fome  additament,  into  a  body  of  a  differenc 
kindi  as  iron  into  vitriol,  &c.  Some  have  called 
refinous  extra6tj^,  and  calcareous  earths,  by  this 
ridiculous  namej  but  it  is  more  generally  applied 
to  metallic  precipitates.  At  prefent  it  feems con- 
fined to  bifmuch,  benzoin,  and  tin. 

MAGIS  FbRY  of  Bifmuth,  is  the  calx  of  this 
femi' metal  precipitated  from  its  folution  in  nit- 
rous acid  by  the  addition  of  v/ater;  for  nitrous 
acid  diluted  with  water  cannot  hold  bifmuth  ia 
folution.  This  calx  may  alfo  be  precipitated  by 
alkaline  faks;  becaufe  acids  prefer  alkalis  to 
metals  ^  but  the  precipitate  obtained  by  means  of 
fixed  alkali,  is  not  quite  fo  white  as  that  procured 
by  precipitation  with  water  :  *^  The  caufe  of  this 
(fays  M.  Macquer)  is  that  tl'x^  calx  of  bifmurh 
very  eafily  recovers  its  phlogifton  :  alkalis,  how- 
ever pure,  always  contain  fome  fupcrabundant  in- 
flammable matter,  and  apply  it  to  the  metallic 
calces  which  are  precipitated.'*  Chem.  Dlol, — If 
it  were  not  for  the  pun,  I  fhould  c\\\  this  a  pre- 
ciptate  conclufion  :  It  feems  very  extraordinary, 
that  fixed  alkali,  containing  fuperabundant  in- 
flammable matter,  fhould.  when  laid  on  a  red- 
hot  iron,  exhibit  neither  flame  norfmoke;  nor, 
in  any  other  experiment,  fliew  the  lead  fign  of  in- 
flammability.    The  truth  is,  that  in  this  preci- 

B  b  pi:ation 
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.  pi  cation  of  bifmuth  with  alkalis,  there  is  no  phlo- 
gifion  in  the  cafe.  If  cauftic  fixed  alkali  be  ufedy 
the  alkali  unites  with  the  acid,  and  the  Calx  falls 
down,  combined  with  water  only  :  if  mild  alkaliy 
a  doable  attraction  takes  place ;  the  acid  com- 
bines v^'ith  the  alkali,  and  the  fix^^^le  air  with  the 
calx.  If  an-  hundred  grains  of  bilmuth  were  dif- 
folved,  the  calx  precipitated  by  water  will  weigh 
ii3i  with  cauftic  mineral  alkali,  125s  with  mild 
mineral  alkali,  130.  But  if,  according  to 
M.  Macqiier's  hypothefis,  the  bifmuth  be  preci- 
pitated by  a  fubilance  fuperabundantly  loaded 
with  phlogifton,  how  comes  it  to  pafs  that  the 
precipitate  is  a  calx,  and  not  the  metal  re- 
vived ? 

The  principal  ufe  of  this  magiftery  is  to  daub 
upon  the  necks  and  faces  of  fine  ladies,  to  hide  s 
brown  fkin. 

M  AGISTERY  of  Benzoin.     See  Milk  of  Rofes. 

MAGISTERY  of  Tiny  is  a  white  powder  pre- 
cipitated, from  a  folution  of  this  metal  in  vitrio- 
lic acid,  by  volatile  alkali.  It  is  ufed  only  as  a 
coflnetk. 

MAGNESIA  alha,  p.  67,  IS3. — alfo  Bergm. 
EJfaySy  vol.  i.  p.  423.  Magnefia  (we  are  told  by 
M.  Macquer)  is  nothing  eife  than  a  very  much 
divided  calcareous  earth-—"  which  by  calcination 
acquires  the  properties  of  quicklime.** — ^His 
tranflator  fets  him  right  in  a  note,  and  M.  Mac- 
quer himfelf  appears,  in  the  laft  additions  to  his 

dic« 
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dI6lionary,  to  have  difcovered  the  truth  and  im- 
portance of  Dr.  Black's  fyflem J  for  wane  of  which 
difcovery  he  had  been  fo  frequently  milled. 

Magnefia  alba  obtained  by  arc,  for  it  is  never 
an  uncombined  natural  produdion,  confifts  of 
about  half  earth,  one  quarter  aerial  acid,  and  the 
other  quarter  of  water.  Fofills  containing  this 
earth  in  a  notable  proportion,  conftitute  the  mu* 
riatic  genus  in  Mr.  Kirwan's  admirable  fydem ; 
they  are  thefe  :  /puma  marls y  Jieatites^foap-rGck^  aj^ 
hefloSy  amianthus^  ferpentine^  Venetian  talc.  From 
fome  late  experiments,  the  earth  of  magnefia  ap- 
pears to  be  d  conftituent  principle  of  mineral 
alkali. 

MAGNET.  An  ore  of  iron,  its  attraction  to 
which  metal  is  well  known.  Its  chemical  proper- 
ties have  not  been  accurately  examined. 

MALT  is  grain,  of  any  kind,  in  a  (late  of  be- 
ginning vegetation.  Barley  is  the  grain  com- 
monly ufed  in  this  kingdom  :  it  is  made  to  vege- 
tate, germinate,  or  fp rout,  by  foaking  it  in  water 
for  two  or  three  days,  till  the  grain  is  confider- 
ably  fwelled  :  it  is  then  fpread  to  drain,  and  fre- 
quently turned  :  after  which  it  is  thrown  up  ia 
heaps  to  heat,  and  finally  dried  on  a  kiln.  By 
this  procefs  the  grain  acquires  a  confiderable  de- 
gree of  fweetnefs  -,  that  is,  a  faccharine  matter  is 
generated,  which,  by  fermentation,  produces  a 
vinous  fpirit.  Ale  and  beer  are,  in  fa61:,  malt- 
wines,  which,  by  diftillation,  yield  the  fame  ar- 

B  b  2  dent 
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dent  fpiric  as  that  which  is  obtained  from  witic 
made  by  fermenting  the  juice  of  the  grape.  Malt 
fpirit  differs  from  runn  or  brandy  in  flavour  only  ; 
which  flavour  being  loft  in  farther  rediflcation, 
the  alkohal,  or  fpiric  of  wine,  obtained  from  any 
of  thefe,  is  in  compofition  and  chemical  proper- 
ties precifely  the  fame. 

MANGANESE,  p.  112,  ao2.  This  mineral 
contains  a  very  fmall  proportion  of  phlogifton, 
and  is  therefore  Angularly  ufeful  in  dephlogifti- 
cating  the  marine  acid,  in  which  it  is  entirely  fo- 
luble.  A  very  complete  efTay  on  manganefe  the 
reader  will  find  in  Scheeles  EJjaysy  tranflated  into 
Englifh,  p.  67.  See  aifo  Kirw-,  Mm,  Part  4. 
chap.  15. 

MARBLE.  Marbles  are  calcareous  (lones 
capable  of  being  poliOied.  They  are  of  various 
colours,  and  are  varioufly  combined  with  other 
earths,  and  frequently  with  iron.  The  fpecific 
gravity  of  marble  is  about  2,7.  Kirw.  Min, 
ealcar.  gen. 

MARCASITE.  Every  glittering  ore  or  py* 
rites,  has  been  commonly  called  marcajite,  Wal- 
lerius  includes  under  this  demination,  fuch  py- 
rites only  as  have  a  regular  form.  Mr.  Kirwan* 
confines  it  to  a  white,  grey,  or  bluifh-grey  py- 
rites, in  which  iron  is  mineralized  by  fulphur  and 
arfcnic.  It  may  be  analized  by  digeftion  in  ma- 
rine acid,,  to  which  fome  nitrous  acid  muft  ba 

gra- 
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gradually  added,  to  prevent  the  deftrudion  of  the 
fulphur. 

MARL  is  a  mixture  of  chalk  and  clay;  or,  to 
fpeak  in  the  language  of  chemiftry,  of  calcareous 
and  argillaceous  earthy   which  argillaceous  earth, 
it  muft  be  rennernbered,  confiRs  of  at  lead  half 
flint.     Marl,   which  contains  ^o  per  cent,  or  more 
of  chalk,  is  of  the  calcareous  genus ;  if  lefs,  it  is 
called  argillaceous  marl.     The  firii  of  thefe  effer- 
vefces  with  acids,  burns  to  lime,  and  virrifies  in 
a  ftrong  heat.     If  marl  be  found  to  iofe  16  parts 
from  100  by  folution  in  any  acid,  it  belongs  to 
the  argillaceous  genus :    the  matter  loft  is  aerial 
acid.     Kir w.  Mm,  chap.  6.  &  7.      All   that  has 
been  formerly  written  on  this  fubje6l,  fyftematical- 
ly,  merits  no  attention. — The  great  Dr.  Johnfon 
in  his  wonderful  Didionary  of  the  Englifh   lan- 
guage, tells  us,  that  "   marl  is  a  kind  of  clay 
which  is  become  fatter,  and  of  a  more  enriching 
quality,  by  a  better  fermentation.''     Poor  John- 
fon knew  nothing  of  the  matter :  he  copied  this 
fluff  from  Qiiincy,  who  wi;:s  as  ignorant  of  natural 
hiftory  as  himfelf.     From  this,    and  from  many 
other  examples  in  Johnfon,  I  fhould  conclude,  if 
I  were  not  myfelf  now  in  the  very  ad  of  writing  a 
Texicon,  that  no  man  fhould  dare  to  compile  a 
diftionary,    even  of  wordsy    who  does  not  pof- 
fefs  a   confiderable    degree  of  univerfal  know- 
ledge. 

B  b  ^  MARS, 
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MARS,  in  chemidry,  and  in  pharmacy,  means 
iron  I  thus,  mars faccharatus  is  iron  filings  covered 
v/lch  fugar  by  boiling  them  together:  mars  Jolu^ 
hits  is  iron  filings  ground  with  tartar  into  a  fine 
powder,  &c. 

MASTsC  is  a  refin  foluble  only  in  fpirit  of 
wine.     It  is  ufed  as  a  varnifh. 

M/iTRASS  is  a  globular  bottle  with  a  long 
neck,  called  alfo  a  holt  head.  It  is  ufed  in  vari- 
ous chemical  operations,  but  particularly  for  di«. 
geftion. 

MA.TRIX  applied  to  ores,  is  the  ftone  or 
earth  in  which  they  are  found  enveloped  :  from 
thefe  the  ores  are  feparated  either  by  mechanical 
or  chemical  means,  appropriated  to  the  nature  of 
the  matrix  and  of  the  ore. 

MATT,  in  fmelting  of  ores,  is  that  mafs  of 
metal  which  feparates  from  the  fcorea  in  what  is 
called  crude  fufion;  that  is,  fmelting  without 
previoi  H  re  -fl:ing.  This  matt  contains  fulphur 
combin::d  with  the  regulus,  from  which  fulphur 
it  mud  be  freed  by  repeated  roafting,  previous  to 
the  fecond  fufioo. 

MATTER,  p.  J. 

MEASURES  UD fortunately  vary,  not  only  in 
every  country,  but  onen  in  different  provinces  of 
the  fame  country.  An  Englilb  chemift  fhould 
know  that 

An  Englifn  wine  pint  contains  one  pound  of 
diflilled  water^  and  meafures  28^875  cubic 
inches. 

A  French 
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A  French  pint  is  two  Engliih  pints, 

A  Scotiili  pint  contains  109  cubic  inches. 

The  French  chopme  is  the  Engliflri  pint. 

The  demi-Jetier  is  the  Engiiili  half  pint. 

The  pGifon  is  the  Englifli  quarter  of  a  pint,  or 
four  Paris  ounces,  which  diifer  only  in  the 
proportion  of  63  to  64  from  our  Troy  ounce. 
See  the  word  Kanne. 

Air,  or  gas,  of  what  kind  foever,  is  meafured 
bf  cubic  inches  5  that  is,  the  cylinder  in  which 
the  air  is  confined,  meafured  internally  from  the 
furface  of  the  water  or  mercury,  to  the  roof,  con- 
tains fo  many  cubic  inches.  Cylindrical  vcKds, 
which  are  generally  ufcd  for  this  purpofe,  are  very 
cafily  meafured,  by  the  following  rule  :  multiply 
the  area  by  the  perpendiipular  height.  Now  the 
area  is  found  by  multiplying  half  the  diameter  by- 
half  the  circumference,  which  is  to  the  diameter 
as  22  to  7  nearly  ;  or  ilill  nearer,  as  100  to  ^14. 
But,  by  way  of  example,  to  ufe  fmail  numbers, 
and  to  avoid  fractions,  we  will  take  the  diameter 
to  the  circumference  as  i  to  3.  Our  cylinder  we 
will  fuppofe  is  18  inches  deep,  and  its  internal 
diameter  is  exadly  8  inches  :  its  circumference 
therefore  is  24  inches,  half  of  v/hich  being  mul- 
tiplied by  4,  which  is  half  the  diameter,  gives  48 
for  the  area,  and  48  multiplied  by  18,  the  depth 
of  the  vefTel,  gives  the  number  of  fquare  inches 
of  gas  contained  in  the  cylinder,  viz.  864. 

B  b  4  MEN- 
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MENSTRUUM  is  the  fluid  in  which  a  folid 
body  is  diiiolved  :  thus  water  is  a  menftruum  for 
faits  and  gums;  fpiric  of  wine  for  reflns,  &c. 

MERCURY,     ^hkfiher,  p.  8 1,  193. 

MERCURY,  ^hilofophical,  or  rd,thQr  akbemual. 
The  ancient,  chemifts,  or  adepts,  make  frequent 
yfe  of  the  word  mercury  in  their  writings,  evi- 
dently without  knowing  what  they  meant. 

MERCURIFICATION  is  an  operation  by 
which  the  alchemifts  pretended  to  extrad  from 
other  metals  the  mercurial  principle,  or  to  tranf^ 
mute  them  into  mercury.  This  nonfenfe  is  quite 
out  of  date. 

METALS,  p.  69.     Kirw,  Min.  P.  4.  chap.  i. 

MICA.  Authors  have  almoft  univerfaily  con- 
founded mica  with  talc,  from  which  however  it 
differs  elfentially.  Talk  is  a  compofition  of  mag- 
nefia,  flint,  and  clay,  and  is  foapy  to  the  touch. 
Mica  is  not  foapy  to  the  touch,  and,  befides  con- 
taining a  lefs  proportion  of  magnefia,  has  in  its 
compofition  about  14  parts  in  100  of  calx  of  iron. 
It  is  of  various  colours-,  its  texture  is  always  fcaly; 
it  does  not  effervefce  with  acids  becaufe  the  mag- 
nefia is  pure;  but  after  calcination  with  four 
times  its  weight  of  fixed  alkali,  it  effervefces  vio- 
lently, the  magnefia  being  now  faturated  with 
aerial  acid  from  the  alkali.  The  colourlefs  mica 
is  fufible  with  borax,  and  the  coloured  melts  j)^f 
fe  In  a  very  ftrong  heat. 

In 
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In  the  Chemical  DlEiionaryy  there  is  a  note  to 
mica  (a  word  omitted  by  the  author)  in  which  we 
are  told,  that  it  is  neither  a  calcareous,  filiceous, 
argillaceous,  nor  gypfeous  earth.  Very  true : 
but  it  is  a  mixture  of  the  three  firft  with  a  little 
iron.  As  to  gypfeous  earthy  the.  writer  of  the 
note  knew  very  well  that  it  is  calcareous  earth,  and 
nothing  elfe. 

MILK.  Authors  tell  us,  that  milk  is  an  ani- 
mal emulfion  :  that  is,  milk  is  milk.  I  fuppofe 
they  meant  to  fay,  that  emulfions  are  artificial 
milks.  Emulfions,  we  knqv/,  are  made  by  mix- 
ing, in  a  mortar,  oil,  mucilage,  and  water  j  or, 
by  grinding,  with  water,  feeds  that  contain  the 
other  two  ingredients.  But  the  conllituent  parts 
ofmiik  are,  butter,  cheefe,  fugarofmilk,  fome 
extradive  matter,  common  fait,  and  water.  Thefe 
conftituents  may  be  farther  analized. 

It  is  well  known  that  any  acid  added  to  milk, 
with  the  affiilance  of  heat,  will  produce  a  perfetfl 
feparation  of  the  curd  or  cheefe. — Why  ? — ^Be- 
caufe  a  part  of  the  acid  combines  with  the  curd, 
and  ihis  compound  requires  more  water  for  its  fo- 
]ution  than  is  contained  in  the  milk. 

About  a  tenth  part  of  this  cheefe  is  an  infoluble 
earth,  which  is  the  univerfal  animal  earth,  con- 
filling  of  phofphoric  acid  fuperfaturated  with 
lime. 

The  whey  of  milk  contains  an  efifential  fait, 
animal  earth,  fugar  of  milk,  marine  acid  com- 
bined 
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bined  with  vegetable  alkali,  fome  mucilage,  and 
the  acid  of  milk.  Two  of  thefe  conftituents  of 
whey  may  be  obtained  feparate  in  fufficient 
quantity,  viz.  the  fugar  and  the  acid  of  milk. 
To  feparate  thefugar^  nothing  more  is  required 
than  to  evaporate  the  whey,  previouQy  clarified 
and  filtered,  to  about  one  fourth,  and  then  to  fee 
it  in  a  cool  place  to  cryftallize.  This  is  fugar  of 
milk,  which  may  be  refined  by  two  or  three  times 
rediffolving  and  cryftallizing.  To  obtain  the 
acid,  a  much  more  troublefome  procefs  is  necef- 
fary.  Firll:,  the  milk  muft  fland  a  fortnight,  and 
the  four  vvhey  be  then  fc^parated  by  filtration. 
This  v/hey  mufc  be  evaporated  to  about  an  eighth, 
and  again  filtered.  To  feparate  the  animal  earth, 
the  four  whey  muft  be  faturated  with  lime,  then 
filtered,  and  the  lime  precipitated  by  the  acid  of 
fugar.  Now,  in  order  to  get  rid  of  the  fugar  of 
milk,  with  the  other  heterogeneous  matter,  the 
fluid  mud  be  evaporated  to  the  confiftence  of 
honey,  and  then  diffblved  in  highly  rectified  fpirle 
of  wine,  which,  being  feparated,  by  didillatioa 
from  the  acid  of  milk,  leaves  it  in  the  retort  per- 
fe6lly  pure.     See  p.  52. 

Befides  this  acid  thus  obt^ained  from  four  whey^, 
another  acid  may  be  extraded  from  the  fugar 
above  mentioned,  by  the  following  procefs.—- 
Take  any  quantity  of  fugar  of  milk  ;  put  it  into 
a  large  retort,  and  add  five  times  its  weight  of 
diluted  nitrous  acid  :  adapt  it  to  a  receiver,  not 
clofely  luted,  and  place  it  in  a  fand-bath.     Con- 

tiau^ 
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tiniie  the  didillation  till  the  fluid  in  the  report  be- 
comes ycilowiili.  Now.  remove  it  from  the  fire^ 
and  when  it  is  coo],  pour  into  the  retort  a  quan- 
tity of  water  fufncient  to  dilToive  the  mafs,  and 
pafs  the  foiution  through  a  filter.  T':e  rowder 
which  reaiains  on  the  filter  is  the  acid  Tilt  re- 
quired, it  nnay  -be  pur'fied  by  repeated  foiution 
and  cryflallization.  The  properties  of  this  acid 
are  thefe — It  efFervefces  with  abforbent  earths; 
it  reddens  the  timflure  of  turnfol ;  wirh  alkalis  it 
forms  neutral  falts  ;  with  earths  it  forms  falts  in- 
foluble  in  watery  it  takes  har)tes  and  lime  from 
marine  or  nitrous  acid,  but  not  gypfum  .;  wich 
metallic  earths  it  forms  falts  infoluble  in  water; 
it  precipitates  filver,  mercury,  and  lead  from  nit- 
rous acid  :  the  neutral  falts,  formed  by  this  acid 
•with  alkalis,  decompofe  all  metallic  folutions. 

Milk  of  different  animals  differs  in  the  propor^ 
tions  of  its  contents.  Cows  milk  contains  mod 
curd  and  leaft  fugar;  goats  milk,  a  little  lefs 
curd,  and  a  little  more  fugar ;  women  and  affes 
iiiiik  contain  a  little  more  than  half  the  quantity 
of  curd  which  is  in  cows  miii<.,  and  five  times  the 
quantity  of  fugar, 

MILK  of  Lrr'e,     Lime  fufpended  in  water. 

MILK  of  Rofesy  is  Benzoin  difTolved  in  fpiritof 
wine,  and  afterwards  diluted  with  a  large  quantity 
of  rofe- water. 

MILK  of  Sulphur,  Sulohur  precipitated,  from 
a  foiution  of  liver  of  fulphur  in  water,  by  vitriolic 
acid.  It  differs  from  common  brimftone  only  in 
being  white, 
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MINIUM.  Red  Lead,  is  a  calx  of  this  metal 
prepared  by  burning  in  a  reverberatory  furnace. 
It  is  ufed  in  common  as  a  coarfe  paint,  and  for 
other  purpofes ;  but  it  has  lately  rifen  into  diftinc- 
tion,  in  confequence  of  its  property  of  yielding 
pure  air  in  diftiliacion,  prje,  or  with  vitriolic  or 
nitrous  acid. 

MOLYBDiENA  appears,  from  Scheele's  Ex- 
periments,  to  be  a  peculiar  acid  mineralized  by 
fulphur.  It  has  been  generally  confounded  with 
plumbago  (black-lead)  but  its  laming  are  larger, 
brighter,  and  flightly  flexible  ;  befides,  in  che- 
mical properties  they  are  effentially  different. 
The  fpecific  gravity  of  molybdsna  is  4,569.  It 
is  fomewhat  more  than  half  fulphur.  Thefe  con- 
flituents  arefeparated  by  repeated  didillation  with 
nitrous  acid  :  the  remaining  white  calx  is  the  mo- 
lybd3£nous  acid,  the  fpecific  gravity  of  which  is 
3,460.  It  poiTefles  the  general  properties  of 
acids,  but  requires  near  600  times  its  weight  of 
water  to  difiblve  it.  Diftilled  Vv'ith  fulphur  it  re- 
produces molybdiEna.  Notvv'ithflanding  all  this, 
it  is  certainly  a  metallic  earth,  if  it  be  true,  as  we 
are  informed,  that  it  has  lately  been  reduced  to  a 
legulus. 

MORTAR.  The  beft  mortars  for  philofophi- 
cal  chemiftry  are  thofe  made  by  Mr.  Wedge-, 
wood. 

MORTAR,  a  cement  ufed  in  building.  Frona 
the  ftony  hardnefs  of  the  mortar  found  in  ancient 
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buildings,  it  is  fuppofed  that  our  forefathers  pof- 
fefTed  fome  fecret  in  the  compofition^  with  which 
we  are  unacquainted.  ^^  The  lirme  (fays  our  Cyclo- 
psedia)  ufed  in  the  ancient  mortar,  is  faid  to  have 
been  burnt  from  the  hardeft  ftones,  or  often  from 
fragments  of  marble." — Did  not  the  editor  know, 
that  the  hardeft  ftones  will  not  burn  to  lime,  and 
that  marble  is  fo  common  a  lime-ftone,  that  it  is 
conftantly  brought  from  Ireland  to  Wales,  by  the 
coal-ftiips,  as  ballaft,  and  there  burnt  for  lime  ? 

Common  mortar,  v/e  all  know,  is  a  mixture  of 
lime,  fand,  and  water.  Various  attempts  have 
been  made  to  improve  this  compofition.  Patents 
have  been  obtained  for  making  mortar  to  cover 
walls,  that  ihould  laft  for  ever,  and  in  two  or 
three  years  it  has  all  tumbled  down.  Some 
writers  lay  great  ftrefs  on  the  kind  of  fand.  Mor- 
tar made  with  fea-fand,  1  have  been  told,  never 
dries.  Authors  differ  as  to  the  proportions  of 
fand  and  lime  :  common  mortar  is  generally  made 
with  two  parts  lime  to  three  of  fand. 

DolTie,  \nKi^  Memoirs  of  Agriculture  y  vol.2,  re- 
veals a  fecret  for  making  a  mortar,  cement,  or 
plafter,  as  durable  as  that  of  the  ancients.  It  is 
this  :  to  one  part  lime  add  three  parts  fine  fand; 
flake  it  gradually,  and  ufe  it  whilft  hot.  The 
lime,  he  tells  us,  muft  be  made  of  limeftone, 
fhells,  or  marble.—- What  elfe  would  he  make  it 
of?  Lime  is  calcareous  earth  deprived  of  its  aerial 
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acid,  and  is  the  fame  fubftance,  make  it  of  what 
you  v^ilJ.  Lime  cannot  be  made  of  any  (lone,  or 
other  matter,  that  is  not  compofed  of  mild  calca- 
reous earth. 

^  In  the  year  1774,  was  announced  at  Paris,  by 
order  of  the  Kuig,  M  Loriot's  fecret  for  making 
mortar,  thus.— Mix  together  eight  parts  of  fine 
river-fand,  four  parts  of  fine  brick-duft,  with 
three  parts  of  powdered  quicklime.  Blend  this 
powder  with  as  much  old  flaked  lime  and  water 
as  will  make  tht  v/hole  of  a  proper  confiftencej 
and  you  will  have  a  very  had  mortar.  The  pro- 
portion of  new  lime  is  infufficient  to  corred  the 
bad  quality  of  the  old. 

Dr.  Fliggins,  in  1779,  obtained  a  patent  for 
a  (lucco  of  his  own  invention,  v/hich,  he  fays, 
exceeds  Portland  (lone  in  hardnefs.  It  confifls  of 
one  part  lime,  one  part  powder  of  calcined  bones, 
with  feven  parts  of  clean  fand,  made  into  a  ce- 
ment with  lime- water. 

The  Do6lor  is  of  opinion,  that  the  binding 
quality  of  lime  is  owing  to  its  deprivation  of  fix- 
able  air  in  burning,  and  that  it  hardens  not  in 
confcquence  of  evaporation,  but  of  the  reabforp- 
tion  of  fixable  air  from  the  atmofphere.  This 
feenis  a  rational  theory  :  lime  falls  to  powder  be- 
caufe  it  has  loll:  its  vinculum*,  fixable  airj  which 
vinculum  it  recovers  from  the  atmofphere,  and 
becomes  again  a  hard  ftone.  We  will  put  this^ 
theory  to  the  tell  of  experiment, 
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I  (iruck  off  fome  mortar  from  old  brickbarsj 
which  probably  was  made  at  leafl  fifty  or  fixty 
years  ago.  Four  ounces  (1920  grains)  of  this 
mortar,  reduced  to  a  powder,  1  threw  into  a  tea- 
kettle of  water  that  had  previouily  boiled  an  hour 
or  more.  The  boiling  was  continued  two  hours 
longer.  There  remained  now  about  a  pint  of 
liquor,  v/hich  I  poured  off  into  a  bafon,  and  re- 
peatedly putting  frefh  water  into  the  kettle  and 
pouring  it  out,  till  it  cam.e  off  perfedly  clear,  the 
fand,  &c.  which  remained,  was  freed  from  every 
kind  of  matter  that  water  will  fufpend  or  diiTolve; 
This  refiduum  appeared  to  confifl  of  fand  of  very 
different  degrees  of  finenefs,  mixt  with  hard  bits 
of  lime:  it  weighed,  when  quite  dry,  1375 
grains  ;  fo  that  I  had  loft  either  by  evaporation, 
folution,  or  fufpenfion,  545  grains  of  the  original 
weight.  Now,  in  order  to  feparate  the  fand  from 
the  mild  calcareous  earth,  and  to  determine  their 
refpe61ive  quantities,  I  poured  vitriolic  acid  upon 
it,  till  there  was  no  longer  any  effervefcence. 
Thus  the  calcareous  earth  was  converted  into  gyp- 
fum,  which  I  wafned  away  by  repeated  effufions 
of  hot  water,  and  having  made  the  remaining  fand 
perfedly  dry,  1  found  that  it  v/eighed  1C70  grains; 
fo  that  there  was  among  this  fand,  305  grains  of 
calcareous  earth,  which  either  had  recovered  its 
aerial  acid,  or  had  never  loft  it  in  burning. 

The  water  in  which  the  lime  was  boiled,  added 
to  the  walbings  of  the  refiduum,  was  immediate- 
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ly  filtered.  What  remained  upon  the  filter,  being 
well  dried,  weighed  280  grains.  Half  a  dram, 
(30  grains)  of  this  fubftance,  I  put  into  fome  di- 
luted nitrous  acid.  A  violent  efFervefcence  enfu- 
cd.  As  foon  as  it  was  over,  I  threw  the  folucion 
into  a  quart  of  water,  which,  next  morning,  I 
pafied  through  filtring  paper,  on  which  paper 
there  remained  an  earth  that,  when  perfedtly  dry, 
weighed  10  grains.  Now,  as  10  is  to  30,  fo  is 
^^  to  280,  the  whole  quantity  that  remained  on 
the  filtre.  One  third,  therefore,  of  the  matter 
fufpended  in  the  water  in  which  the  lime  was 
boiled,  I  concluded  was  not  calcareous  earth,  be- 
caufe  it  did  not  difibive  in  :he  nitrous  acid  j  and 
hence  there  remains  only  two  thirds  (1B7  grains,) 
of  mild  calcareous  earth,  which  added  to  the  105 
grains  before  diffolved  by  the  vitriolic  acid,  makes 
292  grains. 

Now  we  are  to  recolle61:  that  the  original 
weight  of  the  old  lime  was  1920  grains,  and  that 
the  fand  which  it  contained  weighed  1375  grains; 
the  deficiency,  therefore,  is  545  grains,  v^hich, 
according  to  Dr.  Hig^gins,  ihould  be  all  mild 
calcareous  earth.  But  if  my  experiments  be  jud, 
all  that  we  can  difcover  of  that  earth  amounts  to 
no  more  than  292  grains;  fo  that  there  remains 
253  grains  not  accounted  for:  and  if  from  the 
above  292  grains,  we  fubtra6t  the  quantity  of 
mild  calcareous  earth  probably  mixed  with  the 
lime,  which  is  feldom  fufiiciently  burnt,  or  ufed 
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immediately,  we  may,  I  think,  fairly  conclude, 
that  not  more  than  half  the  lime  has,  by  regaining 
fixed  air,  returned  to  its  original  date,  and  thac 
the  deficient  253  grains  Vv'ere  lim.e  unchanged, 
which  difTolved  in  the  boiling. 

On  the  fuppofition  that  mortar  regains  its  fixed 
air  from  the  atmofphere,  we  are  told  that  it  fbould 
be  ufed  as  foon  as  poffible  after  it  is  made.  To 
try  the  truth  of  this  opinion,  I  took  30  grains  of 
''  mortar  that  had  remained  in  a  heap  four  years, 
and  threw  it  into  a  quart  of  cold  water.  I  filtred 
the  v/hole,  and  there  remained  on  the  niter  22 
grains  ;  confequently  eight  grains  were  difTolved, 
which  eight  grains  mud  have  been  pure  lime. 
On  the  remaining  22  grains  I  poured  vitriolic 
acid  to  faturation.  1  then  mixed  the  folutioa 
with  a  quantity  of  water  more  than  fufficient  to 
diflblve  the  feienites  ;  filtered  again,  and  obtain- 
ed nine  grains  of  fine  dry  fand  -,  fo  that  the  mat- 
ter which  the  vitriolic  acid  had  dilTolved  weighed 
1^  grains. 

Still  farther  to  ilkiftrate  this  matter,  I  took  12a 
grains  of  frefh  mortar,  made  with  one  third  lime 
and  two  thirds  road  fand,  which  are  the  common 
ingredients  and  proportions  for  mortar  in  this 
neighbourhood.  Thefe  120  grains,  when  per- 
fedly  dry,  weighed  exaflly  90 :  fo  that  mortar, 
moiftened  for  immediate  ufe,  contains  about  one 
fourth  of  its  weight  of  water. 

C  c  Thirty 
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Thirty  grains  of  this  frefh  mortar  well  dried, 
were  treated  cxadly  as  the  old  mortar  in  the  laft 
experiment.     I  threw  it  into  a  quart  of  cold  wa-. 
ter ;  filtered,  dried  what  remained  on  the  filter, 
and  to  my  very  great  furprife  found  that  it  weigh- 
ed thirty  grains :    fo   that   in   this   frefh  mortar, 
which  was  fent  to  me  by  a  neighbouring  builder, 
there  was  not  an  atom  of  lime.     Probably  the 
iime^  or  rather  lime-ilone,  of  which  this  mortar 
was  made,  had  been  fo  long  from  the  kiln  as  to 
Jiave  recovered  all  the  fixable  air  which  it  loft  in 
the  burning.     But  to  determine  the  quantity  of 
fand  in  this  compofition,  I  poured  on  to  thefe  30 
grains  a  fuffieient  quantity  of  vitriolic  acid,  wafli- 
ed  away  the  foluble  and  fufpenfible  matter,  and 
obtained  of  real  fand  15  grains  :  fo  that  the  defi- 
cient 15  grains  v/ere  mild  calcareous  earth,  and 
other  earth  in  the  road- fand  ufed  in  making  the 
mortar. 

1  was  fo  much  furprized  at  the  refult  of  the  laft 
experiment,  that  I  began  to  think  I  had  made 
fome  miftake  in  weighing  the  mortar  which  I  had 
examined.  I  determined,  therefore,  to  repeat 
the^  procefs  with  ftrift  attention,  and  fom,ewhat 
more  circumftantially. 

I.  Having  carefully  dried,  pulverized,  and 
then  weighed  30  grains  of  the  fame  frefti  mortar, 
I  put  it  into  a  quart  decanter  full  of  pure  water, 
fhook  it  well,  and  let  it  reft  an  hour.  The  defigti 
of  this  part  of  the  procefs  was  to  diffolve  the  lime, 
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v;hich  is  the  only  ingredient  in  mortar  that  water 
will  difiblve,  and  of  which  I  know  that  water  will 
difTolve  about  a  feven-hundredth  part  of  its  owa 
weight.  Now  as  the  mortar  in  queftion  was  made 
with  two-thirds  road-fand,  our  30  grains  could 
not  pofTibly  contain  m.ore  than  ten  grains  of  lime, 
which  ten  grains  would  diffjl-ze  in  jcco  grains  of 
water,  equal  to  14  ounces  and  a  half  nearly :  the 
quart  of  water  therefore  would  have  diiTolved 
more  than  double  the  quantity.  I  now  filtered 
this  no  foluiion  of  lime  5  dried  what  remained  on 
the  filter,  and  found  that  it  weighed  very  nearly 
30  grains  as  before. 

2.  Thefe  30  grains,  confiding  of  matter  not 
foluble  in  water,  were  fubmitted  to  the  teft  of 
ftrong  fpirit  of  nitre,  which,  when  the  efFervef- 
cence  ceafed,  I  diluted  with  water  and  pafTed  the 
folution  through  filtering  paper.  Nitrous  acid, 
diflblves  all  earths  except  the  filiceous,  that  is, 
flint  or  fand  ;  for  the  particles  of  fand  are  fmall 
flints.  This  fand,  thus  feparated  from  all  other 
matter,  and  well  dried,  weighed  exadtly  15  grains; 
fo  that  15  grains  were  diiTolved  by  the  fpirit  of 
nitre,  which  15  grains  were  probably  mild  calca- 
reous earth  and  clay. 

What  do  we  learn  from  this  inveftigation  ? 
—  I.  That  half  of  this  mortar  is  fand. — 
2.  That  one  fixth  is  clay,  fuppofing  that  two 
thirds  of  road-fand  were  ufed. — 3.  That  one  third 
is  mild  calcareous  earth. — And,  laftly,    that  ic 
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contains  no  lime  at  all.  Now  if  lime  be  the' 
principle  in  mortar  which  gives  it  the  quality  of 
binding  bricks  or  ftones  tagether,  what  wonder 
that  the  bridges  built  over  rivulets,  in  a  part  of 
the  kingdom  to  which  the  lime,  after  being  burnt, 
is  brought  from  a  conGderable  dilrance,  fliould 
be  frequently  carried  away  by  torrents  of  water  ^ 
--^For  lime  is  every  moment  imbibing  fixed  air, 
and  thereby  fpeedily  returning  to  its  original  (late 
of  lime-ftone. 

There  is  yet  another  obfervation  of  feeming  im- 
portance, which  cannot  have  efcaped  the  reader 
in  the  courfe  of  thefe  experiments  on  old  and  frefh 
mortar :  viz.  that  fand  is  not  at,  all  aded  upon, 
changed,  or  affected,  either  by  lime  or  time.  Of 
what  fervice,  therefore,  is  fand  in  the  compofi- 
tion  of  mortar  ? 

This  article,  to  chemifts,  \^'\l\  have  appeared 
too  prolix,  circumftantial,  and  repetitious;  but 
the  fubjedl  IS  important,  and  therefore  cannot  be 
too  well  underftood. 

MOTHER-WATER,  Is  that  which  remains, 
in  the  manufacture  of  Common  fait  or  nitre,  after 
the  cryftallizatlon  of  thefe  falts.  It  contains  falts 
compofed  of  the  fame  acids,  but  combined  with 
an  earthy  bafis.  By  the  addition  of  fixed  sikali 
the  earth  is  precipitated. 

MOUNTAIN  BLUE,  or  chryfocolla,  is  a  bke 
calx  of  copper,  frequently  found  in  a  loofe  form, 
buc  fgrnecimes  indurated^     It  contains  a  large 
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proportion  of  copper.  It  may  be  analized  by  fo- 
lution  in  acids,  and  precipitation  with  mineral 
alkali  ;  or,  in  the  dry  way,  by  melting  with  borax 
axid  pitch.     Kirw,  Min,   F.  4.   chap.  4.  fp.  2. 

MOUNTAIN  GREEN,  is  a  cakiform  ore  of 
copper,  generally  found  in  a  loofe  and  friable 
(late,  often  mixed  with  calcareous  earth  and  iron, 
A  hundred  parts  of  it  contain  about  72  of  copper^ 
22  of  aerial  acid,  and  fix  of  water.  Kirzv,  Min, 
P.  4.  chap.  4.  fp.  2. 

MUCILAGE,  is  a  glutinous  matter  obtained 
,  from  ve2:etables,  either  in  the  form  of  o;um,  or 
of  a  vifced  white  tranfparent  fluid,  folub'k  in  wa- 
ter, but  not  in  fpirit  of  wine.  In  diilillation  it 
yields  a  very  large  proportion  of  water,  a  little 
oil,  refembling  the  expreiTcd  oils  of  vegetables,  a 
little  acid  of  fugar,  phlogifton,  and  earth, 

MUE'FLE,  is  a/ femi- cylindrical  iitenfil,  re- 
fembling the  tilt  of  a  boat,  made  of  baked  clay: 
its  life  is  to  cover  cupels  or  tefls  in  the  afTay  fur- 
nace, to  prevent  the  charcoal  from  falling  into 
the  metal.  Thofe  ufed  in  London  are  generally 
made  of  Windfor-loam,  and  are  of  different: 
dimenfions,  according  to  the  purpofes  for  which 
they  are  intended. 

MUM,  is  a  fbrong  fweetifii  liquor,  brewed 
chiefly  of  wheaten  rnalt,  with  the  addition  of  a 
fmall  quantity  of  malt  made  of  oats,  and  a  little 
flour  of  beans  According  to  the  old  receipt, 
faid  to  be  preferved  in  the  town-houfe  at  Brunf- 
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wick  (vv'hen  Brunfwick  vvas  a  free  city,  I  fuppofe: 
at  preftnc  there  is  a  dycal  palace,  and  no  town- 
houfe)  a  farago  of  herbs  were  put  into  the  cafk 
whiltl  in  aftate  of  fermentation.  Probably  they 
loft  the  old  receipt  with  their  liberty;  for  the 
munm  now  made  at  Brunfwick  has  not  the  leaft 
flavour  of  herbs  of  any  kind. 

MUSK  is,  in  part,  foluble  both  in  fpirit  of 
wine  and  in  water. 

MUSTARD  imparts  its  peculiar  tafte  and  pun- 
gency to  water  only.  Muftard-feed  yields,  by 
exprefiion,  a  confidcrable  quantity  of  an  oil  with- 
out either  tafte  or  fmeil. 

MYRRll  is  a  gum  reiin,  and  confequently  fo- 
luble both  in  water  and  in  fpirit:  water  will  dif- 
folve  about  three  fourths  ;  fpirit,  about  one  third 
only.  It  yields  a  fmall  quantity  of  eftential  oil 
in  diftillation. 

NAFTHA  is  a  fragrant  fofTil  oil  which  iffues 
from  certain  clays  in  Ferfia.  It  h petroliumy  and 
what  is  called  Barbadoes  tar^  in  their  firft  limped 
ftate.  It  is  extremely  inflammable,  and,  like 
aether,  takes  gold  from  aqua  regia.  If  long  ex- 
pofed  to  the  air,  it  changes  colour,  thickens,  and 
Ibecomes  pe^roliura.  It  diffolves  fome  efTential  oils  5 
but  is  infoluble  in  fpirit  of  v/ine.  Irs  fpecific 
gravity  is  0,708, 

K  AT  RON,  or  natrum :  foiTil  alkali,  and  no* 
|:hing  eife.  It  is  found  native  in  China,  Egypt^ 
and  many  other  pans  of  the  worlds   alfo  upon 
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damp  walls  in  every  part  of  Europe.  The  article 
under  this  word,  in  our  great  national  Didionary 
of  Arts  and  Sciences,  reprinted  fa  J  ate  as  the  year 
1786,  is  a  very  complete  example  of  complicated 
ignorance.  Chambers  tranfciibed  from  Dr.  Leigh 
(the  mod  uninformed  chemico-naturalift  of  his 
time)  and  fuch  other  books  as  were  then  in  credit; 
but  that  is  no  reafon  why,  in  a  book  of  reputa- 
tion, thofe  articles  which  can  anfvver  no  other  pur- 
pofe  than  to  mifinform  the  reader,  ihould  be  now 
reprinted. 

This  natron  or  marine  alkali,  when  pure  and 
recently  cryfrallized,  contains,  in  100  parts,  20 
of  mere  alkali,  16  of  aerial  acid,  and  64  of  water. 
When  found  native,  it  is  commonly  mixed  with 
magnefia,  lea  fait,  or  other  marine  faits,  with  ari 
earthy  bafis.     See  Kh'w.  Min.  P.  2.  chap.  2. 

NiCKEL,  p.  loi,  199. 

NITRE,  p.  49.  This  neutral  Ailr,  common- 
ly QdW^dJaltpetrej  is  a  combination  of  nitrous  acid 
and  vegetable  alkali,  in  the  proportion  of  about 
two  parts  of  alkali  to  one  of  acid.  Its  cryrtals  are 
prifms,  which  require  about  {(^wtn  timers  their 
weight  of  water  to  difTolve  them.  Its  fpecific 
gravity  is  1,92.  It  deflagrates  on  burning  coals, 
and,  mixed  with  fulphur  and  charcoal,  forms  gun- 
powder. The  acid  of  nitre  may  be  driven  off 
from  the  alkali  by  deflagration  with  any  phlogifl:ic 
fubftance, 

C  C  4  Nitre 
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Nitre  is  generally  an  artificial  produfbion.  It 
is  formed  by  pouring  water  on  a  mixture  of 
rubbiih  from  the  ruins  of  old  buildings  (particu- 
larly (tables)  with  wood  afhes.  This  lixiviation  is 
feveral  times  repeated  :  the  liquor  is  then  boiled 
and  cryftallized  by  cold.  M.  Becker^  of  Magde- 
burg,  in  a  pamphlet  publithed  in  1783^  a|fures 
us,  that  he  can  extrad  nitre  at  pleafure,  in  the 
courfe  of  three  days,  from  the  earth  of  flables  and 
cow-  houfes,  by  ufing,  for  faturation,  well  puri- 
fied  potaili.  The  ufe  of  the  potafh  is  to  give  the 
proper  bafis  to  the  nitrous  acid,  which  in  the  rub- 
bifh  is  combined  wich  calcareous  earth.  The  acid, 
prefering  the  alkali  to  the  earth,  unites  with  ic 
and  forms  nine. 

From  nitre  alone,  by  the  application  of  a  fuf- 
ficient  degree  of  heat,  a  large  quantity  of  pure  air 
may  be  produced.  Two  ounces  of  tliis  fait  will 
give  800  ounce  me;^fures  of  pure  air. 

NITRE,  alkalize dy  or  fixed  nitr^^  is  vegetable 
fixed  alkali,  in  nq  refpeft  different  from  fait  of 
tartar,  fak  of  wormwood,  or^any  other  vegetable 
alkaline  fait.  It  is  obtained  by  deflagrating  nitrp 
with  charcoal  or  any  other  phlogiftic  matter. 

NITRE,  ammoniacaL  Nitrous  acid  and  vola- 
tile alkali. 

NITRE,  with  an  earthy  haps.  Nitrous  acid  fa- 
turated  with  lime  or  magnefia. 

NITRE,  cubic.  Nitrous  acid  combined  v^ith 
mixi^Xdl  alkali.     If  p  a  folutioii  of  filver  in  nit-  * 
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rous  acid,  a  folution  of  common  fait  be  added 
the  metal  will  combine  with  the  marine  acid,  and 
the  nitrous  acid  with  the  marine  alkali,  forming 
cubic  nitre:  or  if  foffil  alkali  be  added  to  a  folu- 
tion of  any  earth  or  metal  in  nitrous  acid,  the 
earth  or  metal  will  precipitate,  and  cubic  nitre 
will  remain  diffolved  in  the  fluid,  becaufe  acids 
prefer  alkalis  to  metals  or  earths. 

NITRE,  fixed  by  arfenic.  This  is  a  very  im- 
proper appellation  of  a  neutral  fait  compofed  of 
vegetable  fixed  alkali  and  the  acid  of  arfenic.  It 
is  produced  by  proje(5ling  white  arfenic  upon  nitre 
in  fufion  until  theebulition  ceafes.  In  this  oper- 
ation the  acid  of  the  nitre  is  volatilized  by  the 
phiogifton  of  the  arfenic,  the  acid  of  which,  being 
therefore  difengaged,  unites  with  alkaline  bafis  of 
the  nitre.  The  alkali  is  not  faturated,  and  there- 
fore the  fait  does  not  cryftallize,  becaufe  tlie  alkali 
is  fuperabundant,  owing  to  the  great  heat  em- 
ployed in  the  procefs.  With  lefs  heat  and  more 
-arfenic,  acryftalline  fait  may  be  obtained. 

NITRE,  fixed  by  charcoal— fixed  by  tartar— fixed 
by  metals.  All  thefe  fixed  nitres  are  very  impro- 
perly fo  called  :  they  are  not  nitres,  but  vegetable 
fixed  alkali,  produced  by  deflagration  with  matter 
containing  phlogiflon  •,  which  phlogifl:on,  being 
kt  at  liberty,  deflagrates  with  the  nitrous  acid, 
and  leaves  the  alkaline  bafis.  With  metallic  fub- 
ftances  the  alkali  is  caufl;ic,  becaufe  the  fix- 
able 
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able  air  quits  the  alkali  to  unite  with  the  metallic 
calx, 

OCHRE  is  a  yellow,  red,  or  brown  calx  of 
iron,  in  a  loofe  form.  Some  ochres  contain  a 
large  proportion  of  clay,  and  frequently  manga- 
nefe,  or  caicarpous  earth,  or  magnefia.  They 
generally  become  red  by  calcination.  They  are 
ufed  chiefly  by  painters. 

OFFA  Helmontii.  OfFa  is  a  word  of  Van  Hel- 
mont's  coining.  Add  a  little  fpirit  of  wine  to  your 
bottle  of  hartOiorn  drops,  and  this  offa  will  fall  to 
tht  bottom,  provided  your  fpirit  of  hartfliorn  be 
made  without  quicklime.  Ic  is  nothing  more 
than  the  concrete^^/  volatile  ufed  in  fmelling-boi^- 
tles.  If  you  want  to  know  whether  your  fpirit  of 
hartfliorn  be  made  with  quicklime  or  not,  thjs 
experiment  will  tell  you. 

OIL,  p.  115.  Animal  I  iZ — ejfential  iiG — ex'^ 
frejfed  i  1  "^—fojjtl  119. 

OILS,  empyreumaliCi  are  oils  of  any  kind  obtain* 
ed  by  diftillation  with  a  heat  greater  than  that  of 
boiling  water.     They  have  a  difagreeable  fmell, 

OIL  of  tar  tar  ^  is  a  folution  of  vegetable  alkali 
in  a  fmall  quantity  of  water.  Whether  made  in 
the  cellar  or  above  ftairs,  is,  notwithftanding  the 
prefcription  of  the  college,  of  no  confequence. 

OIL  of  vitriol.     Concentrated  vitriqiic  acid. 

OLEOSAgHARUM,  A  mixture  of  oil  and 
fugar. 

Qhh 
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•  OLISANUM,  ox  Frankincenfe.  A  gum-rcfin, 
of  which  fpirit  of  wine  dilToh^es  more  chan 
water. 

ONYX  is  ranked  among  precious  Rones  of  the 
fecond  order :  it  confifts  of  flint  mixed  with  other 
earths  and  iron.  It  is  very  hard.  Its  colour  is 
that  of  the  human  nail,  with  zones  of  another 
colour.  Like  other  flints  it  is  fuflble  with  fixed 
alkali.     Kirw.  Min    chap.  i.  fp.  5. 

OPAL.  Of  the  fame  fpecies  with  the  lad.  It 
is  white,  or  yellowidi,  or  greenifli  brown,  and  re- 
fleds  difl'erent  colours  according  to  the  pofition  of 
the  eye.     Ibid. 

OPINIONS,  pbilo/ophicah  p.  37, 

OPiUM.  A  gum-refln,  almoft  totally  foluble 
either  in  water  or  fpirit. 

OPOPONAX.  A  gum-refin,  more  foluble  in 
water  than  in  fpirit  of  wine. 

OR  NGE.  The  rind  contains  an  eflential 
oil.  From  juice,  diluted  with  water  and  clarified 
with  white  of  eggs,  a  cryftallized  fait,  like  that 
from  lemons,  may  be  obtained  by  evaporation. 

ORES,  p.  184.  Ores  are  mineral  fubftances 
containing  metals,  or  rather  metallic  earths,  com- 
bined with  fulphur,  or  arfenic,  or  both,  or  with 
aerial  acid.  When  with  the  latter,  they  are  cal- 
led calciform.  Metals  thus  mineralized  are  al- 
ways more  or  lefs  dephlogifticated. 

OSTEOCOLLA.  A  calcareous  incruftation 
on  the  roots  of  trees, 

OX^ 
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OXYGENOUS,  derived,,  1  fuppofe,  from 
'olu?  acutusy  is  a  term  lately  introduced  by  the 
French  antiphlogiftic  fed  of  philofophers.  The 
oxygenous  principle^  according  to  thefe  gentle- 
men, is  pure  air  deprived  of  a  part  of  its  fpecific 
heat;  confequently  eondenfed,  and  in  a  concrete 
(late.  This  oxygenous,  or  acidifying  principle, 
they  tell  us,  joined  to  a  peculiar  bafis,  conflitutes 
^11  acids-,  that,  in  the  calcination  of  metals,  this 
principle  combines  with  the  calxj  and  that  metals 
difTolved  by  acids,  deprive  the  acids  of  the  oxy? 
^enous  principle,  with  which  principle  the  calx 
unites, 

Thefe  Antiphlogjftians  have  not  yet  proved  the 
exiftence  of  this  concrete,  this  pure  four  air.  J 
believe  it  exifls  only  in  their  own  imagination. 

PANACEA,  mercureal,  Thfs  mercureal  pre- 
paration was  formerly  in  great  repute,  particular- 
ly in  France.  It  is  made  by  fubliming  calomel 
nine  times,  and  then  digeiling  it  during  20  days, 
with  fpirit  of  wine  :  after  ail  which  trouble  it  re^ 
mains  calomel,  and  nothing  elfe. 
'     PARTING,  p.  186. 

PELICAN.  A  giafs  alembic  formerly  much 
ufed  for  circulatory  diftillatipn,  when  chemifts 
had  more  patience  than  knowledge. 

PENNY- WEIGHT.  The  twentieth  part  of 
an  ounce  Troy.     Ufed  only  by  goldfmiths. 

PERUVIAN  BARK,  contains  about  an 
eighth  part  of  its  weight  of  a  gum-refin^  in  which 
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Its  virtues  probably  refide.     Water  and  fpirit  ex- 
t;rad  both  the  gum  and  the  refm. 
■  PHLOGISTOV,  p.  15. 

PHOSPHORUS,  is  a  chemical  compofition 
capable  of  inflammation  by  mere  contafb  with  the 
open  air,  without  communication  with  any  other 
burning  body.  It  is  a  kind  of  fulphur  compofed 
of  phlogifton  and  a  peculiaf  acid  :  an  acid  which 
pervades  the  three  kingdoms  of  nature,  but 
abounds  particularly  in  human  urine.  A  great  va- 
riety of  prefcriptions  for  making  phofphorus  have, 
been  publifhed,  mofl  of  which  impofe  unneceiTary 
trouble:  the  procefs  is,  in  facfl:,  nothing  more 
than  a  diftillation  of  urine,  firft  boiled  to  the  con- 
fidence of  fyrup,  continued  till  the  retort  acquires 
a  white  heat.  The  phofphorus  will  then  fall  in 
drops  into  the  water  in  the  receiver.  A  fecond 
diftillation,  by  a  very  moderate  heat,  will  render 
it  white  and  pure. 

.  Plomberg  produced  a  phofphorus  of  the  fame 
kind  by  a  different  operation  ;  but  his  procefs  is 
too  nafty  even  for  defcription.  Phofphorus,  when 
expofed  to  the  air,  burns  with  a  cold  flame,  in- 
capable of  fetting  fire  to  any  combultable  matter; 
but,  by  the  leaft  friclion,  it  acquires  heat  fufiici- 
ent  to  inflame  a  match,  as  in  the  pocket  luminaries 
fold  in  London. 

PHOSPHORUS,  Bo7toniany  is  ponderous  fpar, 
which,  after  calcination,  is  luminous  in  the  dark. 
This  property  is  much  improved  by  reducing  the 

flone 
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ilone  to  powder,  forming  it  into  a  pafleVith  gnm, 
and  calcining  this  palle  (flattened  into  a  thin  cake) 
in  an  open  fire. 

PHOSPHORUS  of  Baldwin,  which  is  alfo  lu- 
minous in  the  dark,  is  made  by  faturating  com- 
mon chalk  with  nitrous  acid,  walhing  it  with  wa- 
ter, and  evaporating  to  drynefs  :  therefore  it  is 
nitre  with  a  calcareous  bafis. 

PHOSPHORUS,  ammoniacal  of  Honiherg,  is 
made  by  melting  equal  parts  offal-ammoniac  and 
quicklime  in  a  crucible :  it  is  therefore  marine 
fait  with  a  calcareous  bafis. 

PINCHBECK.  A  compound  metal,  fo  called 
from  a  watch-maker  who  firfl  made  it  in  any  de- 
gree of  perfedion  in  this  kingdom.  It  is  com- 
pofed  of  copper  and  zinc  melted  together,  in  dif- 
ferent proportions,  according  to  the  intention  of 
the  artift.  Some  make  the  copper  firft  into  brafs, 
and  then  fufe  it  with  zinc  ;  others  ufe  tin  inftead 
of  zinc.  This  gold-coloured  compound  is  alfo 
called  Prince's  metal  y  in  Germany,  tonhach, 
PINT.     See  Meafure. 

PITCIT.  Tar  from  which  a  part  of  its  water 
has  been  evaporated  by  boiling. 

PLASTER.  That  v^^hich  is  ufed  for  lining 
brick  walls,  is  common  mortar  mixed  with  cows 
hair.  That  v/hich  is  ufed  for  cielings  and  other 
fine  plafter-.work,  is  called  _f/<:2/?^r^/P^m,  becaufe 
the  ftone  of  which  it  is  made  abounds  in  the 
neighbourhood  of  that  city.    This  (tone  refembles 

lime- 
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]imefi:one,  marble,  &:c.  in  having  lime  for  its 
bafis ;  but  they  are  combined  with  different  acids. 
All  the  Rones,  fpars,  and  earths  that  will  burn 
to  iiaie,  confift  of  pure  calcareous  earth  and  aerial 
acid  :  but  plafter  of  Paris,  or  gypfum,  is  pure 
calcareous  earth  combined  with  vitriolic  acid. 
Plafter  is  eafily  reduced  to  a  powder  by  a  mode- 
rate degree  of  heat,  and,  being  then  mixed  with 
water,  forms  a  mortar  which  very  foon  becomes 
hard.  Thefe  properties  fufiiciently  diftinguifh  it 
from  lime.     See  G)ffum, 

PLATINA,  p.  ■/(),  This  metal  is  fo  called 
from  the  Spanilh  word  plata,  filver;  of  which 
yrord  it  is  a  diminutive.  Hence  our  word  plate. 
See  Lewis's  Phil.  Com,  of  Arts,  p.  44^. 

PLUMBAGO.     Black-lead,  ufed  for  pencils. 
This  mineral,  after  fuffering  all  the  various  tor- 
tures of  chemiflry,   is  at  lall  determined  to  be  a 
fpecies  of  fulphur,  compofed  of  phlogifton  and 
aerial  acid,  in  the  proportion  of  about  feven  parts 
of  the  former  to  three  of  acid.     But  the  reader, 
not  much  acquainted  with  the  modern  difcoveries 
in  chemiftry,  will   be  furprized  to  learn  that  this 
plumbago  is   found   in   iron  ;    that  fteel  contains 
more  of  it  than  the  malleable  iron  of  which  it  is 
made,  and  that  confequently  plumbago  is  a  fac- 
titious fubftance,  formed  during  cementation  by 
the  fuperfluous  phlogifton  of  the  iron  and  the  fix- 
ed air  of  the  charcoal.     It  is  infoluble  in  the  mi- 
jieral  acids,  infufible  by  the  common  fluxes,  to- 
tally 
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tally  volatile  in  a  flrong  heat^  but  may  be  de- 
compofed  by  deflagration  with  ten  times  its 
weight  of  nitre.  See  Scbee/Vs  EJhySj  No,  13, 
Kirw.  Min,  Append,  i.  and  EJfay  on  Phlogiftoni 
fedl.  12.  In  the  Cyclopaedia  plumbago  is  impro- 
perly confounded  with  galena  and  blindy  the  firft 
of  which  is  known  to  be  lead-ore,  and  the  latter, 
we  are  told^  in  the  fame  book,  is  a  fpecies  of  lead- 
marcafite. 

In  the  Additions  printed  at  the  end  of  the  laft 
Englifli  edition  of  Macquer\  Chemical  DiElionaryy 
we  find  a  dififertation  under  the  word  Black-lead -f 
which  dilTcrtation  the  author  begins  by  confound- 
ing plumbago  with  molyhda;na  ;  the  firft  of  which  is 
a  combination  of  fixed  air  and  phlogifton  ;  the 
latter,  of  an  acid  earth  mineralized  by  fulphur  t- 
therefore  we  can  learn  nothing  from  this  dififerta- 
tion. M.  Macquer,  after  relating  the  experi- 
ments of  M.  Pott  and  M.  de  Lille  on  black-lead^ 
is  of  opinion,  that  thefe  chemifts  have  proved 
the  greateil  part  of  this  mineral  to  be  a  micaceous^ 
talky  matter,  the  earth  of  which,  bei-ng  of  an  ar- 
gillaceous nature,  forms  alum  with  vitriolic  acid  5 
and  that  this  talky  matter  is  intimately  combined 
with  iron,  and  a  volatile  acid.  Unfortunately  for 
this  conclufion,  plumbago  contains  neither  mica^ 
nor  talk,  nor  clay,  nor  vitriolic  acid,  nor  iron 
(elTentially)  nor  volatile  acid  :  it  is  a  fimple  com-, 
bi  nation  of  aerial  acid  and  phlogifton. 

PONDEROUS  EARTH,  p.  61. 

FOR- 
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PORCELAIN.  If  the  reader  will  give  him- 
felf  the  trouble  to  turn  to  this  word  in  our  great 
Cydopd^dia^  he  will  find  a  mod  uninterefting  jum- 
ble of  mifinformation.  If,  thus  difTatisfied,  he 
has  recourfe  to  the  Chemical  Di^ionary,  he  may 
read  a  prolix  dilTertation  on  porcelain,  and  final- 
ly learn,  that  the  bed  kind  of  porcelain  and  com- 
mon ftone-ware  are  the  fame  thing,  and  that  they 
are  made  of  lands  and  flones  mixed  with  earths  or 
clays.  If  this  hiftorical  difTertation  was  intended 
to  convey  Inflrudions  worth  reading,  the  author 
would  certainly  have  fpecified  the  particular  kinds 
of  earth  and  flones,  and  their  refpe£live  propor- 
tions. The  beft  kind  of  porcelain,  he  tells  us, 
is  that  which  is  made  of  vitrifiable  mixed  with 
unvitrifiable  matter.  We  know  that  fand  or 
powdered  flints  are  vitriiiable  in  a  certain  degree 
of  heat ;  but  not  without  a  flux  :  mixed  with  clay 
alone  they  will  never  fuze  :  w^hat  then  is  the  flux 
ufed  in  the  manufadure  of  this  beft  kind  of  China 
or  porcelain  ? — This  necelTary  piece  of  informa- 
tion M.  Macquer  forgot ;  or,  having  conceived 
that  porcelain  and  flone-v/are  are  the  fame  thing, 
he  totally  loft  the  idea  of  a  flux. 

Firft  let  us  obferve,  that  porcelain  and  ftone- 
ware  differ  as  efTentially  from  each  other  as  a  piece 
of  flint  glafs  from  a  common  red  tile.  Porcelain 
is  a  femi -vitrified  fubftance;  ft  one- ware  is  nothing 
more  than  baked  clay  mixed  with  fand,  unvitri- 
fied,  andconfequently  differs,  only  in  being  glaz- 

D  d  ed 
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cd,  from  a  common  brick. "  If,  fays  M.  Mac* 

quer,  V7e  except  whirenefs,  on  which  alone  the/emi- 
tranffarsncy  depends^  and  compare  all  the  proper- 
ties of  Japanefe  porcelain  with  thofeof  our  ftone- 

v/are,  no  difference  can   be  found.'' -Is  it  not 

very  extraordinary  that  this  great  cheraift  (hould 
afcribe  the  femi-tranfparency  to  the  whitenefs  of 
'the  earths  ufed  in  the  manufa(9:ure  of  porcelain  ? 
Could  he  poOibiy  be  ignorant  that  the  femi-tranf- 
parency  is  owing  to  the  femi-vitrification  ;  that 
ilone  ware  is  ooake,  becaufe  it  is  in  no  deo;ree 
vitrified  ;  and  that  it  is  not  vitrified,  becaufe  it  is 
made  of  flint  and  clay  only,  which,  without  the 
addition  of  fome  other  matter,  are  incapable  of 
vitrification  .^ 

Porcelain,  whether  manufadlured  in  China,  at 
Drefden,  at  Sevres,  or  at  Worcefter,  is,  like 
(lone-ware  or  Staffordfhire-ware,  a  compofition 
of  flint  and  clay  ;  but  with  this  very  eflTential  dif- 
tinftion  :  porcelain  is  a  half-glafs  j  (lone-ware  is 
a  glazed  tile. — In  the  difl'erent  manufadories  of 
porcelain,  difl^erent  fluxes,  and  in  different  pro- 
portions, are  added  to  the  pafte  formed  of  clay 
and  powdered  flint,  for  the  purpofe  of  producing 
the  eflTential  femi-tranfparency.  What  this  flux 
mufl:  be,  is  not  difficult  to  difcover,  when  we  re* 
colle6t  the  chemical  properties  of  flint  and  of  clay. 
The  firfl  of  thefe  will  melt  either  with  fixed  alkali 
or  with  calx  of  lead  :  the  latter  melts  with  calx  of 
lead^  but  is  not  afFeded  by  fixed  alkali ;  but  cal- 
careous 
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careoiis  earth  will  fufe  both  fiint  and  clay,  in  a 
moderate  heat,  efpecially  if  they  be  mixed  with 
each  other  t  therefore,  to  pr^xiuce  the  femi-vitri- 
fication  of  porcelain,  nothing  more  is  required 
than  a  proper  proportion  of  powdered  lime  ftone, 
or  of  quicklime,  in  the  pafte  of  which  the  ware 
is  formed. — When  the  porcelain  has  been  proper- 
ly baked,  it  is  covered  with  a  kind  of  cream  made 
of  white  glafs,  ground  to  a  very  fine  powder, 
mixed  up  with  water.  It  is  then  put  again  inta 
the  furnace,  which  meks  the  glafs  and  covers  the 
porcelain  with  a  white  tranfparent  enamel.  After 
this  operation,  the  porcelain  is  painted  with  co- 
lours compofed  of  calces  of  metals  ground  with 
glafs  and  mixed  up  with  gum-water.  It  is  thea 
again  expofed  to  a  degree  of  heat  fufHcient  to 
fufe  the  glafs  in  the  pigment,  and  there  the  oper- 
ation ends. 

M.  Reaumur,  and  after  him  Dr.  Lewis,  made 
a  kind  of  porcelain,  by  cementing  common  glafs 
with  fand,  gypfum,  and  various  other  matters  ; 
but  the  produce  feems  of  no  great  importance, 

FORI,  or  Tophiy  are  a  kind  of  fpar  compofed 
of  calcareous  earr.h  and  aerial  acid,  generally  of  a 
brownifh  colour,  but  differing  from  ftalaflites 
(which  are  found  fufpended  from  vaults)  in  being 
formed  underwater. 

PORPHYRY,  is  a  compound  ftone  whofc 
bafis  is  a  flint,  containing  other  ftones  in  a  cryftal- 
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line   form.      It   is  red,  purple,  gfey,  green,    or 
black.     Kirw  Min.  P.  i.  chap.  8.  fp.  5. 

POTASH  is  vegetable  fixed  alkali  ^obtained  by 
pouring  water  on  the  afhes  of  burnt  vegetables, 
and  afterwards  evaporating^  that  water  to  drynefs, 

^OT  ST 0"t^h,  Joap-rock,  or  Spanijh  chalk,  is 
compofed  of  magnefia,  with  a  large  propor- 
tion of  fiint  and  a  little  clay.  It  is  generally 
of  a  yellow  colour,  'Kirzv.  Min,  P.  i.  chap.  64 
fp.  2. 

<  POTTERY  differs  from  porcelain  in  being 
abfolutcly  opake.  The  ftone-ware  made  in  this 
kingdom,  is  a  compofuion  of  pipe-clay  and 
ground  flint,  which,  without  the  addition  of  fo me 
other  matter  to  a6t  as  a  flux,  are  not  vitrifiable, 
and  confequently  the  fl:one~ware  formed  by  this 
combination,  cannot  poflfefs  any  degree  of  tranf- 
parency. 

POUND.     See  Weights. 

POWDER,  ofAlgaroth,  called  alfo,  very  ab- 
furdly,  mercurius  vit^,  for  it  contains  not  an  atom 
of  mercury,  is  a  white  precipitate  obtained  by 
pouring  water  upon  hutter  of  antimony.  This 
powder,  too  violently  emetic  to  be  ufed  with 
fafety,  M.  Macquer  prefers  to  the  glafs  of  anti- 
mony in  the  preparation  of  emetic  tartar :  by  dif- 
folving  it  with  cream  of  tartar,  he  obtained  a  neu- 
tral cryfl:allizable  fait. — The  illudrious  Scheele 
devifed  a- method  of  preparing  thh  puh is  Jlgaro- 
tbi,  in  the  moifl:  way,  by  which  he  avoided  the 

very 
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wtrf  dangei;*ous  and  expenfive  procefs  ordlftilling 
regulus  of  antimony  wich  corrofive  fubiimate  for 
the  purpofe  of  making  bulUr  of  antimony  He  firft 
deflagrates,  in  an  iron  mortar,  one  pound  of  crude 
antimony  with  a  pound  and  a  half  of  nitre.  To 
one  pound  of  the  he'par  thus  obtained,  he  pours 
three  pounds  of  water  and  fifteen  ounces  of  vitrio- 
lic acid,  and  afterwards  fifteen  ounces  of  powdered 
common  fait.  This  mafs  is  then  to  be  digcfted 
in  a  fand  bath,  and  conftantly  ftirred  during  twelve 
hours.  When  cool  it  muft  be  (trained  throuo:h 
linen.  On  the  refiduum  he  pours  one  tMrd  of 
the  quantity  above  mentioned  of  the  fame  men- 
ftruum;  digefls  and  ftrains  the  mixture.  From 
this  folution,  when  diluted  with  boiling  water, 
the  pulvis  algarothi  will  precipitate,  which  mud 
afterwards  be  well  wafhed  and  dried.  From  this 
powder  ^;;/^//V  tartar  fhould  always  be  prepared. 

POWDER,  Carthufian      See  Kermes  mineral, 

POWDER,  fulminating^  is  com po fed  of  two 
-parts  vegetable  alkali,  three  parts  nirre,  and  one 
part  fulphur.  1  his  powder  gradually  heated  in 
an  iron  ladle  or  fpoon,  explodes  wich  a  violent 
noife. 

POWDER,  Gun^  is  a  com[;ofition  of  nitre, 
fulphur,  and  charcoal,  the  beft  proportions  of 
which  are  faid  to  be  75  parts  of  nitre,  ja^-  of 
charcoal,  and  (^\  of  fulphur. 

POWDhR,  Hair,  ihould  be  made  of  (larch 
without  any  mixture  whatfoever,  except  by  way 

P  d  ^  Qf 
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of  perfume.-—!  took  half  an  ounce  of  connmon 
white  powder,  mixed  it  with  two  quarts  of  water, 
"which,  after  it  had  (lood  fome  hours,  I  pafied 
through  the  filter  :  this  fiuid  turned  fyrup  of  vio- 
lets green,  and  became  cloudy  on  the  addition  of 
a  fingle  drop  of  faccharine  acid.—- The  refiduum 
on  the  filter  being  dried,  weighed  three  drams 
and  a  half,  fo  that  i  had  loft  thirty  grains  in  the 
folution.  To  this  refiduum  I  poured  half  a  pint 
of  diluted  vitriolic  acid:  no  effervefcenceenfued. 
I  then  added  three  half  pints  of  water,  and  fatu- 
rated  the  mixture  with  vegetable  alkali.  A  pre« 
cipi ration  followed.  1  filtered  again,  and  having 
dried  the  refiduum,  found  that  it  weighed  thirty- 
three  grains.  This  refiduum  is  infoluble  in  vitri- 
olic, or  niirous,  or  maiine  acids,  or  aqua  regia. 
It  is  alfo  inMuble,  and  not  mifcibie,  nor  at  all 
coagulable  with  boiling  water*  Qi^^^T — What 
was  this  powder  made  of? 

POWDER,  Br.  Jameis.  A  celebrated  febri- 
fuge medicine,  thus  prepared,  if  we  may  believe 
the  patentee  on  his  oath—*^  Take  crude  antimony 
and  calcine  it  with  animal  oil  for  two  hours* 
Then  put  it  into  nitre,  melted  in  a  crucible;  and 
let  it  continue  there  for  fome  time ;  and  after- 
wards take  out  the  matter,  and  wafh  the  falts 
from  itj  and  dry  it.  Take  alfo  quickfiiver, 
Difiil  it  three  times  from  crude  antimony.  Then 
dillblve  it  in  fpirit  of  nitre 3  and  having  evapo- 
rated the  fluid,  calcine  the  dry  maf3  in  a  crucible 

till 
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till  it  turn  yellow." — This  recipe  fccms  to  be  in 
the  very  language  of  the  old  woman  who  was 
probably  the  inventer,  and  to  whom  it  properly 
belonged.      It  is  beneath  all  chemical  cricicifm. 

POWDER,  ink,  A  powder  (ot  making  black 
ink  more  expeditioufly  than  in  the  old  way,  has 
of  late  years  been  made  by  particular  people,  and 
is  generally  fold  by  ftationers.  Not  being  in  the 
fecrec  of  thefe  adepts,  I  took  one  dram  of  galls, 
and  of  green  vitriol  and  gum-arabic  each  one 
fcruple  :  after  pounding  them  in  a  mortar,  I  put 
this  ink-powder  into  two  ounces  of  vinegar,  and 
ihook  the  bottle,  I  then  placed  it  on  the  hob  of 
the  bath-dove  in  my  fludy,  in  which  there  was  a 
fmail  fire,  and,  in  half  an  hour,  it  was  as  good  ink 
as  I  ever  wrote  with, 

POWDER,  Marejloal  Cloves  pounded  and 
fifted. 

POWDER,  Furple  of  Caffuis,  is  faid  to  be 
gold  precipitated  from  aqua  regia  by  tin.  It  is 
indeed  a  precipitate  from  aqua  regia,  but  not  of 
pure  gold.  |t  may  be  produced  either  by  putting 
a  piece  of  tin  in  a  folution  of  gold  in  aqua  regia, 
much  diluted  with  water  ;  or  by  mixing  a  diluted 
folution  of  tin  in  aqua  regia  with  a  folution  of 
gold  in  the  fame  menftruum.  M.  Macquer,  in 
his  Didionary,  finds  no  difiiculty  in  accounting 
for  the  produdion  of  this  purple  powder.  The 
tin,  he  fays,  precipitates  the  gold,  bicaufe  it  has 
than  gold  4  ftronger  affinity  to  aqua  regia  i  *'  and 
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though  it  be  already  united  with  the  fame  acids, 
it  yet  feizes  thofe  fuperabundantly  that  keep  the 
gold  diflblved,  which  it  therefore  precipitates. 
This  propofition,  he  adds,  is  proved  by  obferv- 
inpj  that  nothing;  elfe  is  added  to  the  folution  of 
gold  but  tin,  aq^na  rcgia,  and  water." 

Now  that  tin  fliould  feize  fuperabundantly 
that  particular  portion  of  acid  which  was  combin- 
ed with  the  calx  of  gold,  in  preference  to  that 
which  floated  in  the  water,  is  improbable :  be- 
fides,  a  fuperfluous  quantity  of  aqua  regia  does 
Dot  prevent  the  precipitation  3  therefore  M.  Mac- 
quer's  theory  is  infufficient.  The  following  ex- 
planation feems  more  fatisfaclory.- — The  gold  dif- 
folved  in  the  aqua  regia  is  calcined,  and  coqfe- 
quently  has  loll  much  of  its  phlogiflon.  The  tin 
has  \o\\  fo  much,  and  no  more,  of  its  phlogifton 
as  to  render  it  juft  foluble  in  the  diluted  menftru- 
UQi.  Now,  when  thefe  two  folutions  are  mixed^ 
the  remaining  phlogiuon  of  the  tin,  preferring 
gold  to  that  metal,  changes  its  poficion.  The 
gold  having  thus  recovered  a  fufficient  quantity 
of  phlogidon  to  render  it  infoluble,  falls  to  the 
bottom,  noc  perfectly  rediued.  The  tin,  on  the 
contrary,  having  loft  iht  portion  of  phlogifton 
neceflary  to  its  folution,  a!fo  precipitates  in  com- 
bination with  the  gold,  and  this  combination  is 
rjeceffary  to  the  produdtion  of  the  purple  powder 
of  Caffius.  That  it  is  not  pure  gold,  is  evident 
from  its  fpecific  gravity.     The  ufe  of  this  preci- 

pitate 
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pitate  is  to  communicate  a  crimfon  or  purple 
colour  to  glafs,  enamel,  or  to  porcelain.  See 
Bergman'^  adrmrahle  Differ  tation  on  MetaiUc  Freci^i- 
tateSy  Vol.  ii.  D.  23. 

PRECIPITATES,  metallic,  are  powders  of 
different  colours,  which  fall  to  the  botton  of  a 
vefiel  containing  the  folution  of  a  metallic  fub- 
ftance,  on  the  addition  of  fome  other  matter  cap- 
able of  producing  a  decompofition,  in  confequen^e 
of  its  attra6lion  either  to  the  menftruum  or  to  the 
metal  in  folution  :  for  example,  metals  diiTolved 
in  any  acid  may  be  precipitated  by  alkalis  or 
earths,  becaufe  the  attradion  of  thefe  to  acids  is 
ftronger  than  that  by  which  acids  and  metals  are 
held  together.  Metals  are  alfo  precipitated  by 
other  metals,  when  the  power  of  attradion  be- 
tween phlogifton  and  the  calx  of  the  metal  in  fo- 
lution, is  fuperior  to  that  between  phlogifton 
and  the  calx  of  the  added  metal  to  which  it  was 
united.  - 

-  Metallic  precipitates  are  the  earths  or  calces  of 
metals,  deprived,  by  folution,  of  that  Proteus, 
called  fhlogifton,  which  gave  them  their  former 
metallic  appearance.  But  the  mod  extraordinary- 
phenomenon  in  thefe  precipitates,  is  their  increafe 
of  weight.  This  increafe  differs  in  different  me- 
tals and  precipitants.  Many  of  them  double 
their  weight,  and  fome  precipitates  weigh  five  or 
fix  times  heavier  than  the  metal  before  it  was  dif- 
folved.   This  problem  is  more  difEcult  oi  folution 

than 


4IO         PRECIPITATION, 

than  the  metals  themfelves.  That  there  is  an  in- 
crenfe  of  matter  is  incontrovertable  :  for  imma- 
terial things,  if  any  fuch  things  exift,  have  no 
weight.  Some  phllofophers  tell  us  it  is  fixed  airs 
fom.e  fay  it  is  the  oxyginous  principle  ;  feme  are 
of  opinion  that  it  is  water,  and  others  take  it  to 
be  matter  of  heat, 

PRECIPITATION,  p.  171. 

PRINCIPLES,  in  chemiilry,  are  primary  or 
fecundary.  Primary  principles  are  elements  ♦,  fe- 
cundary  principles  are  confticucnt  parts  compofed 
of  elements. 

PUMICE-STONE  is  a  volcanic  eje^ion,  of 
various  colours,  and  fo  light  as  to  fwim  upon 
water ;  neverthelefs,  it  confifts  chiefly  of  flint, 
with  fome  magnefia,  and  a  very  fmall  proportion 
of  calcareous  earth.  See /urze?.  Min.  P.  i.  chap.  8. 
fp.  21. 

PURIFICATION,  p.  188. 

PUTREFACTION  is  the  third  and  lad  fer- 
mentative chemical  procefs  of  nature,  by  which 
fhe  decompofes  organized  bodies,  fo  as  to  fepa- 
rate  their  principles,  for  the  purpofe  of  re-uniting 
them,  by  future  attradions,  in  the  compofition 
of  new  creations.  But  though,  in  fome  inflances, 
the  vinous,  the  acetous,  and  the  putrefactive  fer- 
mentations may  regularly  fucceed  each  other^^ 
yet,  in  general,  they  operate  independently. 
The  vinous  fermentation  (tops  fpontaneoufly  with- 
out proceeding  to  the  acetous  :  the  acetous  com- 
mences 
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mences  without  any  previous  perceptible  vinous 
fermentation,  and  flops  without  running  into  the 
putrefadive  ;  and,  in  animal  fubiiances,  putre- 
faction begins  without  being  introduced  by  either 
of  the  other  two  :  on  the  contrary,  vinous  fpiric 
and  vinegar  moil:  powerfully  refill  putrefictiont 
Hence  the  received  opinion,  that  thefe  three  fer- 
mentations naturally  fucceed  each  oth^*-,  feems  to 
be  ill  founded..  1  rather  believe  that  the  fuppofed 
fucceffion  never  happens  but  when  the  previous 
fermentation  is  imperfed. 

Animal  or  vegetable  matter,  in  a  ftate  of  pu- 
trefadion,  yields  in  diPcillation  volatile  alkali  and 
a  foetid  oil.  Futrefadive  matter  expofed  to  the 
air,  gradually  parts  with  its  water,  its  aerial  acid, 
its  oil,  and  its  phlogifton,  fo  combined  as  to  pro- 
duce an  offenfive  fmell,  and  the  earth  which  re- 
mains, if  it  be  an  animal  purrefadion,  is  phof- 
phoric  acid  fuperfaturated  with  lime. 

PYRITES  are  improperly  diftinguifhed  from 
ores.  They  were  called  ^jyn/c'j' from  TJ-^F,  ^;fr^,  be- 
caufe  they  are  generally  fo  hard  as  to  ftrike  fire 
with  fteel.  Henckel  talks  of  an  unmetallic  earth 
in  pyrites,  the  nature  of  which,  M.  Macquer 
fays,  has  not  been  well  examined  -,  but  he  fuf- 
peds  it  to  be  of  an  argillaceous  nature.  The  na- 
ture of  this  unmetallic  earth  is  at  prefcnt  very- 
well  underftood.  Martial  pyrites  is  a  hard  con- 
cretion of  fulphur,  clay,  or  calcareous  earth,  with 
flint  ^nd  calx  of  iron  :  it  is  pale  yellow,  or  brown. 

Yd- 
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Yellow  pyrites,  or  variegated  with  red  or  green, 
is  a  copper  ore,  containing  fulphur,  clay,  flint, 
a  little  copper,  and  a  large  proportion  of  iron. 
White  pyrites  is  an  ore  in  which  iron  is  nnineral- 
ized  by  fulphur  and  arfenic.     See  Kirw.  Min, 

PYROPHORUS  is  a  chennical  preparation 
that  burns  fpontaneoufly  when  expofed  to  the  air. 
It  is  uiiialiy  made  by  expofing  a  mixture  of  three 
parts  alum  and  one  part  fugar  (previouOy  dried  on 
an  iron  (hovel  till  it  is  almoil  black)  in  a  matrafs, 
to  the  red  heat  of  a  furnace,  until  a  fulphurious 
fiame  iiTues  from  the  mouth  of  the  veflel.  The 
matrafs  mud  Hand  in  a  crucible  filled  up  with 
land.  Before  the  pyrophorus  is  quite  cold,  it 
muft  be  poured  into  a  dry  bottle  and  kept  clofe 
itopped. — M.  Macquer  is  of  opinion,  that  the 
circumflances  attending  the  fpontaneous  inflam- 
mation of  pyrophorus,  clearly  prove,  that  it  is 
produced  by  the  extreme  heat  exited  in  its  parts 
by  the  activity  with  which  the  vitriolic  acid  feizes 
the  water  in  the  atmofphere.  This  theory  is  by 
no  means  fatisfadlory.  It  is  true,  vitriolic  acid 
iuddenly  mixed  with  a  quantity  of  water,  pro- 
duces heat  I  but  the  mofl  concentrated  vitriolic 
acid,  in  attradling  the  moifture  of  the  atmofphere 
produces  no  heat.  Phlogiftop,  I  believe,  is 
fire  fixed  by  a  peculiar  acid.  I  am  alfo  of  opi- 
nion, that  whenever  thefe  two  principles  are  fe- 
parated   by  any  fuperior   attradion   to  either  of 

them. 
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them;j  inflammation  is  the  confequence*  In  py- 
rophorus  the  vitriolic  ac\d,  as  in  phofphoriis  the 
phofphoric,  may  weaken  the  union  between  the 
principles  of  phlogifton,  fo  as  to  difpofe  them  to 
an  eafy  feparation  as  foon  as  they  come  in  contadt 
with  pure  air,  which  probably  unites  with  the 
acid  of  the  phlogifton. 

QUA  DRUM.  A  name  given  by  fome  na- 
turalifts  to  a  fpecies  of  fand-ftone  confiding  of 
flints  in  a  calcareous  cement,  in  the  pro[)ortion 
of  almofl  two  parts  flint  to  one  of  calcareous  earth. 
Kirzv,  Min.  P.  i.  chap.  8.  fp.  25. 

QUARTATION.  When  gold  and  filver  are 
to  be  feparated  by  the  operation  called  parting  by 
aquafortis,  it  is  neceflary  that  the  mafs  fliould 
contain  at  leaft  three  parts  filver  to  one  of  gold, 
otherwife  fome  of  the  filver  will  be  fo  covered  by 
the  gold,  that  the  nitrous  acid  cannot  diflTolve 
the  whole  of  it.  This  operation  of  adding  the 
necefiTary  proportion  of  filver,  is  called  quarta^ 
lion, 

QUARTZ,  is  commonly  applied,  as  a  generic 
term,  to  a  great  variety  of  flints,  without  any  pof- 
fitive  fignification.  Mr.  Kirwan  judicioufly  con- 
fines it  to  the  purer  kind  of  filiceous  (tones,  fucli 
as  cryfl:al,  Brifl:ol  Hones,  certain  coloured  falfe 
gems,  fine  fand,  and  fome  opake  pebbles.     See 

Kirw,  Min,  P.    i.    chap.   8. If  v/e  liilen   to 

M.  Macquer,  quarts  is  a  ftone  intermediate  be- 
tween rock-cryltals  and  flints,  of  a  milky  colour, 

cracked 
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cracked  throughout,    a  little  waved,    and  of  a 
greafy  appearance. 

QUICKLIME,  p.  63.  See  Caujiicity  and  Mor- 
tar, M.  Macquer,  by  the  tinie  he  arrived  at  the 
letter  Q^in  writing  his  didtionary,  had  acquired  a 
fufBcient  comprehenfion  and  convidion  of  Do6lor 
Black's  theory  relative  to  quicklime  ;  but  he  very 
tinjuftly  attempts  to  confider  the  experiments  of 
that  celebrated  chemift  as  a  mere  illuftration  and 
completion  of  StahFs  dodrine  ;  which  do61:rine, 
according  to  his  own  account  of  it,  has  no  more 
fimilitude  to  Dr.  Black's  theory,  than  the  Carte- 
fian  vortices  to  Sir  Ifaac  Newton's  gravitation  : 
which  gravitation,  by  the  bye,  M.  Macquer  con- 
tinues to  confound  with  chemical  attra6lion. 

RADICAL  is  a  term  in  chemiftry  particularly 
applied  to  vinegar  concentrated  by  combining  it 
with  fome  metal  or  earth,  and  then  feparating  it 
by  difcillation,  or  by  means  of  vitriolic  acid. 

REALGAR  is  an  ore  of  arfenic,  in  which  the 
regulus  is  mineralized  by  a  fmall  proportion  of 
fulphur.  It  may  be  analized  by  digeftion  in  ma- 
rine acid,  adding  nitrous  acid  by  degrees.  The 
fulphur  will  remain  on  the  filter,  and  the  arfenic 
may  be  precipitated  from  the  folution  by  zinc, 
with  the  addition  of  a  little  fpirit  of  wine. 

RECEIVER  is  a  glafs  vefTel  adapted  to  a  retort 
or  alembic,  for  the  purpofe  of  receiving  and  con«. 
denfing  the  volatile  platter  raifed  in  diftillation. 

REC- 
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RECTIFICATION  means  nothing  more  than 
repeated  didiiiacion  or  fublimation,  p.  178. 

REDUCriON,  p.  182. 

REFINING,  p.  186. 

REFRACTORY  is  applied  to  earths  or  metals 
that  are  either  abfolutely  infufible,  or  that  can- 
not be  m.eked  without  an  extraordinary  degree  of 
heat. 

REFREGERATORY  is  a  contrivance  of  any 
kind,  which,  by  containing  cold  water,  anfwers 
the  purpofe  of  condenfing  the  vapour  thac  arifes 
in  diflillation. 

REGULUS.  This  weird,  in  its  chemical  ac- 
ceptation, (ignifies  a  metallic  fuhftance  freed 
from  the  fulphur  or  arfenic  by  which  it  was  mi- 
neralized. 

RESINS  are  vegetable  juices  concreted  by  eva- 
poration, either  fpontaneoufly,  or  by  the  appli- 
cation of  fire  :  they  are  diftinguifbed  from  wax 
and  gums  by  being  foluble  in  fpirit  of  wine,  and 
-not  in  waters  alfo  by  yielding  eflential  oils  in  di- 
ftillation. 

RETORT  is  a  bottle,  with  the  neck  bent 
downwards,  ufed  in  diftillation,  the  extremity  of 
which  neck  fits  into  that  of  another  bottle  called 
a  receiver.  Retorts  are  generally  made  of  glafs  ; 
but,  where  extream  heat  is  required,  thofe 
made  by  Wedgewood,  of  baked  earth,  are  pre- 
ferable. 

RE- 
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REVERBERATORY  is  a  furnace  in  which 
the  flanae  is  confined  by  a  domCj  lb  as  to  return 
upon  the  nietal  under  operation. 

ROASTING  of  ores  is  a  preparative  operation, 
which  confifts  in  burning  them  with  fome  com- 
buftible  fubiiance,  with  an  intention  to  diffipate 
the  inflammable  matter  with  which  the  metal  is 
combined.  - 

RUBY  is  a  precious  (lone  of  the  firft  order.  It 
is  the  hardeft  of  all  (lones  except  diamond,  and 
is  infufible^^ry^,  unlefs  by  the  flame  diredted  by 
the  blow-pipe,  and  excited  by  pure  air.  Its  con- 
ftituent  parts  are  flint,  clay,  calcareous  earth, 
and  iron.     See  Kirw,  Min,  P.  i.  chap.  8.  fp.  6. . 

SAFFRON.  This  term  has  been  abfurdly  ap* 
plied  by  chemifl:s  to  every  yellow  calx  or  preci- 
pitate of  metals. 

SALTS.  M.  Macquer,  in  his  chemical  dic- 
tionary, has  favoured  us  with  a  very  long  and  ela- 
borate definition  of  falts;  from  which  we  learn 
at  lad,  that  falts  are  fapid  bodies,  foluble  in 
water,  and  that  they  are  acid,  alkaline,  or 
neutral, 

SALTS,  Ammoniacaly  p.  do^ 

SALT,  Common y  p.  434 

SALT,  Epfom,  p.  40. 

SALT,  Digeftive  of  Sylvius  y  p.  43. 

SALT,  Glauber's^  p.  40. 

SALT  of  Rochelki  p.  47. 

SALTS, 


^ 
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SALTPETRE.     Nitre. 

SALTS,  neutyaly  are  combinations  of  an  acid 
with  an  alkali,  an  earth,  or  a  metal, 

SALTS,  urinous.  Alkaline  fairs,  both  vola- 
tile and  fixed,  have  been  frequently  fo  called — 
•'  the  former,  fays  the  Chemical  DiMonary,  becaiife 
tliey  all  have  the  tafle  of  putrificd  or  diflilled 
urine  5  and  the  fixed,  becaufe,  although  thev 
have  not  themfelves  this  taile,  they  however  oc- 
cafion  it,  when  applied  to  the  tongue,  by  difen- 
gaging  the  volatile  alkali  contained  in  animal  fub- 
llances." — What  can  this  mean  ?  How  are  we  to 
know  that  fixed  alkalis  have  not  an  urinous  tafle, 
but  by  tafling  them  ?  Have  fixed  alkalis  the 
pov^er  of  extrading  volatile  alkali,  or  that  matter 
which,  in  volatile  alkali,  gives  the  urinous  tafbe, 
from  the  tongue  or  the  faliva  ? 

SAND.     Small  flints. 

SATURxATlON.  Any  fluid,  or  menftruum, 
is  faid  to  be  faturated  with  a  foluble  fubRance, 
when,  on  adding  more,  that  fubftance  would  now 
fiill  to  the  bottom  of  the  vcfTel.  An  acid  is  fatu- 
rated with  chalk  or  with  fait  of  tartar,  when,  oa 
adding  more,  there  is  no  eifcrvefcence. 

SELENITES.  Gypfum,  or  Plafler  of  Paris,  is 
a  combination  of  vitriolic  acid  with  calcareous 
earth.  It  requires  about  5C0  times  its  weii^ht  of 
v/ater  to  diifolve  it.  It  is  this  fait  which  makes 
our  pump  waters  hard  :  they  curdle  foap,  becaufe 

E  c  its 
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its  alkali  qui  is  the  oil  to  unite  with  the  vitriolic 
«cid. 

SEMI-METAL,  p.  99.  ,   ;,,, 

SERPENTINE  is  a  flone  refembling  marble, 
of  various  colours,  compofed  of  pure  magnefia;, 
flint,  clay,  and  a  little  iron.  See  Kirw,  Min, 
P.  I.  chap.  &,  fp.  5. 

SBOERL.  A  very  hard  (lone,  tranfparent  or 
opake,  brown,  or  greeniih,  or  violet,  or  white, 
or  black,  or  red;  compofed  of  flint,  clay,  calca- 
reous earth,  calx  of  iron,  and  magnefia.  Kirw, 
Min.  P.  I.  chap.  8.  fp.  15. 

SIDERITE.  Suppofed  to  be  a  new  femi- 
metal  j  but  it  now  appears  to  have  been  a  mif- 
take. 

SILVER,  p.  74,  192. 

SMELTING,  p.  184. 

SOAP,  is  a  combination  of  oil  with  cauftic  al- 
kali ;  i.  e,  of  alkali  deprived  of  its  aerial  acid  by 
ineafts  of  quicklime :  for  this  purpofe,  equal 
parts  of  frefli  lime  and  potaih  are  flaked  and  dif- 
folved  in  about  12  times  their  weight  of  wat^r. 
Of  this  ley,  three  parts  are  mixed  with  one  of  oil 
of  olives,  or  of  almonds,  or  any  other  exprefTed 
oil,  and  in  a  few  hours,  with  or  without  heat,  this 
mixture  will  coagulate  into  foap.— M.  Macquer 
chufes  to, call  every  thing  foap  which,  having  oil 
in  its  compofition,  is  mifcible  with  water,  and 
under  this  definition  he  includes  all  vegetable 
acids,  eflential  falts,   fiiccharine  juices,  and  the 
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C5ttra6live  matter  of  pb^nts :  all  thefe  he  aflfures 
us  are  acid  foaps :  but  gums  and  mucilages  alfo 
come  under  this  definition;  Co  that  milk,  arti- 
iicial  emulfions,  and  every  thing  mifcible  or  fo* 
luble  in  water,  is  a  foap.  With  M.  Macquer's 
leave,  I  would  rather  confine  the  word  foap  to  a 
combination  of  oil  with  an  alicaline  fait,  mifcible 
but  not  foluble  in  water. 

SOAP-ROCK  is  a  variety  of  (leatites,  general- 
ly of  a  greenifh  orvyellowifli  colour.  It  is  alfo 
called  French  or  Spanifh  chalk.  It  confifts  prin- 
cipally of  flint,  a  little  mild  rnagnefia,  dill  lefs  of 
clay,  and  a  very  fmall  proportion  of  calx  of  iron. 
Kirw.  Min.  P.  i.  chap.  6.  fp.  2. 

SODA.  Mineral  alkali  obtained  by  lixiviating 
the  afhes  of  the  plant  kali. 

SOLUTION,  p.  167. 

SOOT  is  fmoke  condenfed  by  coming  in  con- 
tz.di  with  the  internal  furface  of  chimnies,  which 
are  fufficiently  cold  for  fixing  the  matter  volati- 
lized by  heat.  Its  compofition  differs  according 
to  the  conftituent  parts  of  the  fuel.  In  general 
it  contains  water,  volatile  alkali,  an  empyreu- 
matic  oil,  and  fome  fixed  alkali. 

SPAR,  in  mineralogy,  is  a  word  without  any 
determinate  meaning.  Spars  are  cryflallized 
jflones  of  various  colours,  tranfparcnt  or  opake, 
generally  of  a  lamellar  rhomboidal  texture.  Mod 
ipars  are  a  combination  of  calcareous  earth,  aerial 

E  e  2  or 
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or   vitriolic   acid.      Some   contain   ot%^  eg5||^S| 
nc>ixed  with  the  calcareous.  .j.-..^  rf/rr!.^ 

SPfiRMAXETL  An  abfurd  appellation 
given  to  an  oily  concrete^^  faid  to  be  taken  from 
fome  part  of  the  head  of  a  whale.  Dr.  Lewis 
fays,  it  is  prepared  by  boiling  and  purifying  h 
with  alkaline  lixivia.  It  is  foluble  In  ails  ;  but 
is  incapable  of  forming  foap  v^ith  alkaline  falts. 
It  is  mifcible  with  water  by  means  of  the  yolk  of 
an  egg, 

SPIRIT  ardent,  oxjpirit  of  wine,  is  obtained  by 
diftillation  from  any  vegetable  fubilance  that  has 
undergone  the  firft,  or  vinous,  fermentation.  It 
is  eafily  inflamed,  and  burns  without  fmoke,  or- 
leaving  any  refiduum.  It  is  mifcible  with  water 
in  any  proportion.  Mixed  with  acids,  it  forms 
what  are  called  dulcified  acids.  Diftilled  with 
acids,  it  forms  ^c//^^.  It  dififolves  refins  and  ef* 
fential  oils. 

SPIRIT  of  nitre.      Nitrons  acid,    which    fee 

p.  49- 

SPIRITOUS  RECTOR.  A  filly  appellation 
given  to  the  eflentiai  oil  of  aromatic  plants. 

SPIRIT  of  Salt,     Marine  acidy  p.  42. 

SPIRIT  of  Sulphur,     Vitriolic  acid,  p.  39. 

SPIRIT  of  Venus,  Concentrated  vinegar,  di- 
ftilled from  verdegrife. 

SPIRIT  af  Sal' ammoniac.  Volatile  alkali,  Sal- 
ammoniac  is  a  neutral  fair  compofed  of  marine 
acid  and  volatile  alkali.     Now  if  tliis  faic  be  di- 

.        allied 
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ftilled  with  fixed  alkali,  or  calcareous  earth, 
which  have  a  flronger  attradbion  to  the  marine 
acid  than  the  volatile  alkali  to  which  it  is  united, 
this  volatile  alkali  will  neceflarily  quit  its  bafis 
and  rife  in  diftillation  — "  This  volatile  alkali, 
fays  the  author  of  the  Chemical  Bi^ionary^  has 
been  difengaged  by  means  of  fome  intermediate 
fubftance,  which  alfo  has  taken  from  it  fome  of 
its  oily  principle,  by  means  of  which  it  was  cap- 
able of  a  folid  or  concrete  (late  ;  hence  the  fpirit 
is  always  fluid.  The  intermediate  fubftances 
which  have  the  property  of  producing  this  altera- 
tion upon  volatile  alkali,  are  flony  and  metallic 
calces." — By  (lony  calces,  1  fuppofe  he  means 
quicklime.  Could  M.  Macquer  poffibly  be  ig- 
norant that,  in  this  procefs,  the  alkali  is  fluid  be- 
caufe  it  is  rendered  caufl:ic  ;  that  is,  deprived  of 
its  aerial  acid  by  the  lime  ?  Had  he  forgotten  that 
caufl:ic  volatile  alkali  is  always  fluid  ? 

STFATITES.     See  Soap-rock. 

STEEL  is  generally  known  to  be  iron  rendered 
more  hard,  more  elafliic,  and  more  fonorous  and 
heavier,  by  art.  It  may  be  prepared  either  from 
crude  iron,  called  caji  iron,  or  from  bar  iron, 
that  is,  iron  rendered  malliable  by  being  re* 
peatedly  heated  and  hammered.  Crude  iron  is 
converted  into  fleel  by  melting  only;  malliable 
iron,  by  cementation  with  charcoal.  But  what  is 
the  caufe  of  this  converfion  of  iron  into  fteel  ? 
M.  Maccjuer  finds  no  difficulty  in  accounting  for 
E  ^  3  i^- 
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it.  Iron;,  in  cemeritaticn,  he  tells  ^^>^hnbibes 
phlogifton  from  the  charcoal,  and  thence  becomes 
(Itcl :  fo  that  fteel  is  iron  fuper-phlogif.icated. 
But  M.  Macquer,  as  iifual,  f.jrgets  to  fupport  his 
'theory  by  proof,  probability,  or  '^speriment  of 
any  kind.— The  French  Antiphlogijiians  aflure  us 
on  the  contrary,  that,  in  the  ;^.6t  of  cementation, 
the  iron  imbibes  not  a  part  only  of  the  char- 
coal,    but    fwallows    the    charcoal    entire. 

Bergman  is  of  opinion,  that,  in  cementation, 
the  Taper fiu oils  phlogiilon  of  the  malleable  iron 
iiniting  with  the  aerial  acid  of  the  charcoal,  gene- 
rates  plumbago,  which  combined  with  iron,  con- 
ftituies  fteeL  This  theory  is  well  fuftained  by 
fa6ls  ;  for  which  I  refer  the  reader  to  Mr.  Kir- 
wan 's  decifive  EJay  on  FhlcgiJlGn^  p.  137. 

SUBLIMATION,  p.  176/ 

SUGAR  is  an  effential  fait  contained  abund- 
antly in  the  juice  of  the  fugar-cane  ;  and,  being 
a  fair,  it  ReceiTarily  contains  an  acid,  v/hich  acid 
poffeifes  the  peculiar  property  of  feparating  lime 
from  every  other  fubftance.  Hence  the  ufe  of 
lime-%vatcr  in  refining  fugar.  Sugar  contains  a 
fuperfiuous  quant;ry^,of  acid,  which  prevents  its 
concretion  ,  which  acid,  combining  with  the 
lime  diff)lved  in  the  lime-v/ater,  forms ^n  info- 
luble  hh  thcit  either  falls  to  the  bottom  or  floats 
iri  the  f'-Qih.  The  apprehenfion,  therefore,  that 
there  io  lime  in  renricd  fugar  is  groundlefs.  The 
natu'.'  '^nd  pr.-^oerries  of  the  faccharine  add  ate 
v?"  ]>n1y  ^r  /-[iigated  in  Bergman's  diflertation 
■  :.'."'       '-^  vol.  i. 

SUGAR 
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^f^MJGAR  of  Lead,  is  a  metallic  fait  compofed 
-fOf  the  calx  of  lead  and  the  acetous  acid  :  it  is 
made  by  boiling,  or  digeding,  white-lead  with 
diftilled  vinegar  3  evaporating  to  the  .eonfift- 
^nce  of  a  fyrup,  and  then  fetting  it  to  cryftal- 
iize. 

S  U  GAR  of  Milk.     See  MuL 

SULl'HUR.  Brimftone.  This  inflammable 
fubftance  is  vitriolic  acid  faturated  with  phlo- 
gifton.  It  is  entirely  inPiammablci  for  it  con- 
fumes  without  leaving  any  *cfiduum  :  it  is  unal- 
terable by  heat  -,  for  it  fublimes  without  the  lead 
alteration  :  it  is  equally  infoluble  in  acids  and  in 
water  j  therefore  the  foolifli  medicine  called  brim- 
ftone  water,  is  water  and  nothing  more :  defia^ 
grated  with  nitre,  its  acid  combining  with  the 
bafis  of  the  nitre,  it  forms  vitriolated  tartar  : 
mixed  with  nitre  and  charcoal,  it  forms  gun- 
powder: melted  v;ith  alkaline  falts,  or  abforbenc 
.earths,  it  forms  liver  of  fulphur:  it  difTolves  rea- 
dily in  oils,  in  a  degree  of  heat  fufFicient  to  melt 
it :  it  is  the  common  mineralizer  of  metallic  fub- 
/ftances, 

TALK.  See  Mica,  fays  the  Chemical Di^ionary: 
but  talk  and  mica  are  efTentially  different.  Sec 
Mica  in  this  Lexicon. 

TAR  is  the  juice  of  pines  and  firs  which  exudc§ 
in  burning. 

TARTAR  is  an  acid  concrete  which  is  found 
adhering  to  the  internal  furface  of  calks  in  which 

P  e  ^  \yin.Q 
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3wine  has  been  kept.  It  is  purified  bj^  hoiiiiisg  in 
water  with  a  little  clay  ^  being  then  cryfballized 
it  is  called  cryfiah^  or  cream  of  tartar.  This  cream 
of  tartar  poirclTes  the  general  properties  of  an 
acid  :  nevertlieleTs  tartar  is  in  reality  a  -ne-utrai 
fait,  cornpokd  of  vegetable  alkali  fuper-faturated 
with  vegetable  acid.  See  Bergman''^  Ele^ive  At- 
tratfions  ix. 

TARTAR  enieticy  when  properly  prepared,  is 
doubtkfs  the  only  fafe  and  certain  antimonial  me- 
dicine j   but  no    medicine   is  more  various  than 
tartar-emetic,  as  prepared  according  to  the  forr 
mulse  of  all  the  difpenfatories  extant.     It  is  ge- 
nerally made  by  boiling  either  the  crocus  metallo- 
ruMy  t\\t  I rver  or  the  glajs  of  antimony,  with  a  fo- 
lurion  of  cream  of  tartar ;    fubfeqaent  filtration 
and   evaporation.      The   powder   thus   obtained 
miift   necefTarily   vary   in   its  properties,  becaufe 
the  quantity  of  phlogiflon   in   thele  antimonials 
varies  according  to  circumfrances  in  their  prepar- 
ation, which  it  is   impoiTible  to  regulate;    and 
they  are  foluble  in  the  acid  menftruum,  in  pro- 
portion to  the  quantity  of  phlogiflon  they  contain, 
M.  Macquer  v*^as,  1  believe,  the  firft  chemift  v/ho 
propofed  the  fubftitution  of  the  powder  of  Alga- 
roth  (of  Algarotti  it  fliould  be  called)  fpr  glafs  of 
antimony.     On   this  fubjedl  the  reader  will  find, 
in   the  Chemical  DiEiionary^  a  differtation,  of  fix 
pages,  from  which  he  will  finally  learn,  that  the 
powder  of  Algarotti  is  preferable  toother  prepar- 
ations 
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ations  of  antimony,  becaufe,  being  regulus  of 
antimony  calcined  by  a  determined  proportion  of 
marine  acid  taken  from  corrofive  fublimate,  it 
mud  be  always  equally  dephloglfticated,  and  con- 
feqnently,  in  faturating  the  acid  of  tartar,  it  com- 
pofes  a  neutral  metallic  fait,  which  mud  nccef- 
farily  always  poflefs  the  fame  degree  of  emetic 
power. 

Emetic  Tartar  fliould  be  made  thus  i  boil  in  a 
quart  of  water,  in  a  glafs  veiTel,  for  half  an  hour, 
five  ounces  of  cream  of  tartar,  with  two  and  a 
half  drams  of  the  powder  precipitated,  by  water, 
from  butter  of  antimony.  Evaporate  the  filtered 
folution  in  an  open  veflel  (not  of  metal)  till  a 
pellicle  appears  on  the  furface  :  then  keep  it  in  a 
digefting  heat,  and  as  the  cryftajs  form,  take  them 
away  and  dry  them  on  moiil  filtering-paper :  they 
will  weigh  five  ounces.  Half  an  ounce  of  water 
will  difiblve  about  three  grains  of  thefe  cryftals, 
-  which  are,  if  the  cryftallization  has  been  proper- 
ly managed,  odaedral  pyramids.  This  fait  may 
be  precipitated  from  its  folution  in  water  by  any 
alkaline  fait.  For  Scheele's  method  of  making 
Algarotti's  powder,  fee  Tcwder  of  Algaroth,  Vide 
alfo  Bergman's  Dijfertation  on  antimoniated  "Tartar^ 
vol.  1. 

TARTAR  regenerated^  is  one  of  the  improper 
names  given  to  a  neutral  fait  formed  by  faturating 
vegetable  alkali  with  vinegar.  It  fhould  be  cal- 
led tart  arize  d  vinegar* 

TAR. 
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^^  TARTAR,  Joluhle,  The  acid  of  tartar  fatur- 
ated  with  the  alkali  of  tartar,  by  dropping  y^J) at 
is  abfurdly  called  oleum  tartaric  into  a  boilir^g.JQ«. 
iution  of  cryftals  of  tartar.  This  fait  fboyU  be 
called  tartarized  tartar, 

Tartar,  vitrioUted.  vitriolic  acid  faturat- 
ed  with  vegetable  alkali  :  it  is  made  by  pouring 
the  acid  into  a  folution  of  fait  of  tartar,  or  any 
other  vegetable  alkali,  till  the  eitervefcence  ceafcs^ 
filtration  and  evaporation. 

It  is  an  axiom  in  chemidry  univerfally  acknow- 
ledged, that  alkalis  have  a  ftronger  attradion  to 
the  vitriolic  than  to  any  other  acid  :  therefore  no 
other  acid  can  decompofe  ^itriolated  tartar.  But 
M.:Baume  difcovered,  many  years  ago,  that  this 
fait  may  be  adually  decompofed ;  for  that,  if  to 
a  folution  of  vitriolated  tartar,  we  add  nitrous 
acid,  a  real  nitre  will  precipitate;  which  nitre 
could  not  be  otherwife  formed  than  by  taking 
the  alkaline  bafis  from  the  vitriolated  tartar.  He 
does  not,  however,  admit  this  extraordinary  phe-' 
nomejion  as  an  exception  to  the  general  axiom, 
nor  yet  as  an  example  of  reciprocal  afiinity  :  but 
he  afcribes  it  to  the  fupprior  attradtion  of  the 
nitrous, acid  to  the  phlogifton  in  the  vitriolated 
tartar.  M.  Macquer  adopts  this  opinion.  Was 
it  not  necelTary  that  one  of  thefe  philofophers 
ihould  have  proved  the  exigence  of  phlogiflion  in 
vitriolated  tartar?  Jt  is,  however,  of  no  confe- 
q[uence,  fince  phlogifton  has  nothing  to  do  in  the 

prq- 
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procefs.  The  phenomenon  in  qucflion  may  be 
rationally  explained  thus  :  vegetable  alkali,  like 
a  drunkard,  will  drink  after  its  natural  thirfl  is 
fatisfied  :  in  the  language  of  chemifrry,  it  is  cap- 
able of  fuper-faturation  with  acids;  if  therefore 

I  pour  nitrous  acid  into  a  folution  of  vitriolated 
tartar,  a  part  of  the  vitriolated  tartar  will  relin- 
quifh  its  bafis  to  the  nitrous  acid,  in  order  to  fu- 
per-faturate  itfelf  with  the  vitriolic  acid,  which 
will  thereby  be  difengaged  ;  in  this  experiment, 
therefore,  only  a  part  of  the  vitriolated  tartar  is 
decompofed.     If  the  vitriolated  tartar,  which  is 

II  fed.  in  the  experiment,  were  cryftallized  in  a  fu- 
perfluous  quantity  of  vitriolic  acid,  no  nitre  would 
precipitate,  becaufe  the  tartar  was  already  fuper- 
faturated.     See  Bergman's  Ele5live  attra5fions. 

TERRA  foHata  tartan.  A  ridiculous  appel- 
lation given  to  tartarized  vinegar.  The  Chemical 
'Dictionary  informs  us,  that  during  the  eftervefcence 
occafioned  by  the  mixture  of  the  vegetable  acid 
with  the  vinegar,  a  large  quantity  of  airy  which 
he  calls  aerial  water^  is  produced,  as  fufFocating  as 
volatile  alkali,  or  volatile  fulphurious  acid. 
What  ftrange  nonfenfe! 

TERRA  Japomca  is  not  an  earth,  but  the  in- 
fpifiated  juice  of  a  vegetable,  foluble  in  water  or 
in  fpirit. 

TEST,  is  a  kind  of  oval  di(h  made  of  wood- 
afhes,  or  powder  of  calcined  bones,  mixed  with 

a  little 


42S        T  E  S  T  «  L  I  Q^U  O  A. 

-a  little  day  ;  it  is  ufed  by  refiners,  and  for  af- 
iaying,  tefting,  or  trying  gold  or  fiiver  by  melting 
it  with  lead. 

TEST-^LIQUOR.     A  foiution  of  green  vitriol 
in  water,  ufed  formerly  by  brandy- merchants  for 
the  purpofe    of    dlftinguifiiing   genuine  French 
brandy  from  malt  fpiiits*      A  few  drops  of  this 
liquor  would  turn  a  glafs  of  brandy  purple  ;  but 
had  no  cffcdc  on  rnak  fpirits  :  becaufe  the  latter 
was  coloured  with  burnt  fugar  ;  the  former  by  the 
oak  caik  in  which  it  was  kept.     The  caufe  of  this 
effect  is  eaCly  underilood,  when  we  recoiled:  that 
the  oak  cafk  communicates  to  the  brandy  not 
only  colour  but  aftringency,  and  that  a  folutiori^ 
of  iron  ftrikes  a  purple  or  black  colour  with  any 
vegetable  aftringent.     But  this  teft-liquor  is  at 
prefent  of  no  ufe ;  for  the  diftillers  have  learnt  the' 
art  of  colouring  their  fpirit  with  an  extradl  of  oak, ' 
We  are  told  in  the  Cyclop^diay  that  this  teft-liquor 
is  made  by  diffolving  a  little  green^  or  white^  vi- 
triol  in   water;    but   that  the  very  beft  way  of 
making  it,  is  with  a  calcined  vitriol  of  iron  dif- 
foived    in    a    dilute    or   aqueous   mineral    acid. 
Whether  this  was  originally  in  old  Chambers,  or 
added  by  the  iaft  editor,  I  know  not ;  but  it  was 
certainly  written   by  fome  chemifi  who  did  not 
know  that  white  vitriol  is  a  vitriol  of  zinc  and 
not  of  iron  ;  and  that  calcined  vitriol  is  infoluble 
in  any  acid. 

TIN, 
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TIN,  p.  97,  198. 

TINCTURES,  in  pharmacy,  are  folutions  in. 
fpirituous  menftrua. 

TURPENTINE  is  a  refmoiis  juice  extrafted 
from  certain  trees  by  wounding  the  trunk  with  a 
knife.  It  poflefTes  the  chemical  properties  of 
other  refins. 

VERDEGRISE  is  a  metallic  fait,  confjllingof 
vinegar  faturated  with  copper. 

VERDETER.  A  blue  pigment,  compofed  of 
copper  diffolved  in  aquafortis^  and  v/hiting. 

VINEGAR,  by  chemilts  called  the  acetous  add. 
It  is  the  produce  of  that  fermentation  which  is 
generally  fuppofed  to  fucceed  the  vinous.  The 
ftrongefl:  wines  are  faid  to  produce  the  bed  vine- 
gar. Vinegar  may  be  concentrated,  that  is,  made 
llronger,  or  rendered  more  acid,  by  freezing,  or 
by  combining  it  with  earths,  alkaline  falcs  or 
metals,  and  afterwards  feparating  it  by  means  of 
vitriolic  acid  ;  or  by  diftilling  it  from  verdegrife^j. 
which  is  vinegar  combined  with  copper. 

VITRIFICATION.     See  Glajs. 

VITRIOLS  arc  falts  compofed  of  vitriolic  acid 
faturated  with  a  metallic  earth.  Vitriols  are  eafily 
known  by  difTolving  them  in  water,  and  mixing 
the  folution  with  that  of  Epfom  fait  or  of  viiriol- 
ated  tartar.  If  it  be  a  vitriol  that  you  have  dif-- 
folved,  the  mixture  will  continue  limpid. 

VITRIOL  of  Cobalt  is  red,  and  produces  a  red 
folution  in  water, 

VI- 
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VITRIOL,  of  Copper.  Blue  'vltridll^r^'^t  add 
volatile  alkali  to  a  folution  of  this  fait  in  water i 
^  deep  blue  will  be  produced.  If  into  a  folution 
of  this  fait  in  water,  v/e  immerfe  a  polifhed 
plate  of  iron,  it  will  immediately  be  covered  with 
copper. 

VITRIOL  of  Iron ^  is  eafily  difcovered  by  its 
folution  ilriking  a  purple  or  black  colour  with  a 
folution  of  galls,  or  of  any  other  vegetable 
aftringent. 

VITRIOL  of  Lead.  We  are  afTured  by  Dr. 
Withering,  that  it  is  found  in  large  quantities  in 
the  Ille  of  Anglefea. 

VITRIOL  of  Zinc.  White  vitriol.  It  is  foluble 
in  twice  its  weight  of  water,  and  may  be  preci- 
pitated by  alkalis,  but  not  by  iron. 

UMBER.  Till  lately  fuppofed  to  be  a  clay  ; 
but  now  believed  to  be  decayed  wood  mixed  with 
bitumen.     It  is  ufed  as  a  pigment. 

URINE  is  a  folution  of  different  falts  in  water: 
the  fairs  are  microcofmic,  marine,  and  ammonia- 
caJ.  The  compofition  of  thefe  falts  hath  been  al- 
ready explained  :  they  vary  according  to  the 
health  and  conftitution  of  the  individual;  but 
are  confiderably  influenced  by  the  quality  and 
quantity  of  aliment.  The  illiterate  quacks,  who 
pretend  to  judge  of  difeafes  from  a  bare  infpec- 
lion  of  the  urine  of  the  patient,  are  arrant  knaves, 
and  their  patients  pitiable  fools.  In  an  age  dif- 
tinguiflied  by  fcientifical  improveme;itss  in  ana- 

tioa 
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tion  diilinguifiied  particularly  by  the  progrefs  of 
medical  knowledge,  is  it  not  adonifhing  thac 
there  fhould  yec  be  found,  among  the  higher 
ranks  of  people,  a  fingle  individual  fo  weak  as  to 
confulc  an  ignorant  urinemonger  ?  "^o-r^f^k 

WATER,  p.  lo,  122. 

V/ATER,  dijfilled,  DiaHled  water  is  required 
in  air  chemical  experiments,  becaufe  water  in  ge- 
neral contains  heterog-eneous  matter.  It  is  of  no 
confequence  whether  it  be  rain-water,  fnow-wa- 
ter,  river-water,  or  fpring-water,  provided  it  be 
diftiiled  in  a  glafs  retort,  and  the  diftillation  be 
difcontinued  when  about  two  thirds  of  the  quan* 
tity  has  pafTed  into  the  receiver. 

WATER,  Mineral,  is  water  impregnated  with 
fome  foluble  mineral  fubflance,  particularly  me- 
tallic :  this  metal  is  generally  iron,  fometimes 
copper ;  they  are  held  in  folution  either  by  the 
aerial  or  the  vitriolic  acid. 

WATER  of  Rabel.     Sweet  fpirit  of  vitriol. 
.  WEIGHTS  ufed  in  Chemiftry,  in  this  king- 
dom, are 

Apothecaries^  PVeights^  viz, 

;     20  grains  make  i  fcruple, 
. ,;.  3  fcruples  —    i  dram     zr     So  grains. 
8  drams     —    i  ounce    =  480  do. 
1 2  ounces    —   I  pound   =5760  do. 

Cold. 
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Goldfmiths  TVeighis. 

24  Grains  make  i  penny-weight. 

20  Penny-weights —  i  ounce  -zz     480  grains 

12  Ounces         —       1  pound  —  5760  do. 

Thus  we  fee  that  the  apothecaries'  and  thd 
Goldfmiths*  weights  are  the  fame  Troy  pound 
differently  divided.  But  in  all  v/eights  above 
two  drams,  the  Apothecaries  generally  ufe  Avoir- 
dupois weights,  which  are  the  weights  ufed  by 
druggifts,  grocers^  &c. 

Avoirdupois  J^eights, 

16  Drams  make  i  ounce  ~     437^  grains. 
16  Ounces   ~    i  pound  —  7000     do. 
28  Pounds  —     I  quarter 

4  Quarters  ~    i  hundred. 
20  Hundred  ~  i  ton, 

French  Weights, 

24  Grains  make  i  derner  —      \^\\  Troy  grains. 
3  Deniers  i  grofs     =:      59!         do. 

8,  Gros  I  ounce  ^z    Al^^         ^o* 

J 6  Ounces  i  pound  —  7560  do. 

The  Paris  grain  is  to  the  Troy  grain  as  7560 
to  9216. 

In  a  note  to  Bergman's  Analyfis  of  Waters^ 
fe6t.  7.  we  are  told  that  th^  Swediih  apothecary's 
pound  confifls  of  12  ounces,  and  each  ounce  of 
480  grains  5  fo  that  it  is  the  fame  as  our  own. 

WEIGHT 
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WEIGHT  of  different  kinds  of  air  accordinar 
j  to  Mr,  Kirwan.     EJfay  on  Vhlogifton,  p.  18. 

!  '^ 

Proportion    to 
100  Cubic  Inches,  Grains,.  Common  Jir. 

Common  air         -  31  -  icoo 

Pure  air  -  i?4         -  1103 

Phlogifticated  air  30o35      *  9-5 

Nitrous  air         -  37         «  1 194 

Vitriolic  air         -  70,215       -  2265 

Fixed  air         -  ^^6^^         -  1500 

Hepatic  air         -  34,286       -  i?o6 

Alkaline  air  -  18,16       -     ^  600 

TnPiammable  air     -  2^613         -         ^4,3. 

WELDING  Hea^y  is  that  degree  of  heat  in 
which  two  pieces  of  iron  may  be  united  by  ham- 
mering. 

WINE.     Stt  Fermentation,  p.  i6f. 

WOAD  is  a  plant  cultivated  in  France  for  the 
ufe  of  dyers  of  woollen  cloth.  The  leaves  are 
ground  and  made  into  balls.  It  gives  a  perma- 
nent blue  colour,  and  is  generally  mixed  with 
indigo. 

WOLFRAM  is  a  very  heavy  ore  of  iron,  fre- 
quently found  in  tin  mines.  When  fcratched  it 
fhews  a  red  trace,  which  diftinguifhes  it  from 
tungften.  It  is  very  refradory  and  infoluble.  It 
confifts  of  flint,  calx  of  iron,  and  a  little  tin. 
Kirw.  Min.  P.  4.  ch.  5.  fp.  24. 

YELLOW.  The  drugs  ufed  by  dyers  for  this 
colour,  in  what  is  called  the  good  dye,  arc  we'd, 

F  f  favory, 
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favory,  green  wood,  yellow  wood,  and  fenugreek. 
The  wool  or  fluff  is  previoufly  prepared  by  boil- 
ing in  a  folution  of  alunn  and  tartar,  in  the  pro- 
portion  of  four  ounces  of  aluna  and  one  ounce  of 
tartar  to  each  pound  of  wool.  Silk  or  wool  ma,y 
alfo  be  dyed  yellow,  by  indigo  mixed  with  di- 
luted nitrous  acid. 

ZAFFRE  is  the  calx  of  cobalt  mixed  with  vi- 
trifiable  earth*  It  i$  ufed  for  giving  a  blue  colour 
to  glafs  and  enamels,  alfo  for  painting  on  porce- 
lain.' 

ZEOLYTE  is  a  ftone  compofed  of  flint,  clay, 
and  lime.  It  is  tranfparent,  or  opake ;  colourlefs, 
or  reddiili,  or  greenifh,  oryellowifb.  It  is  various 
as  to  lliape  and  texture.  It  does  not  (Irike  fire 
with  fte'ei.  It  does  not  effervefce  with  acids, 
though  they  partly  difTolve  it.  It  fwells  and  di- 
lates in  a  (Irong  heat,  and  melts  pr  Je  into  a  fro- 
thy flag      Kirw^Min.  P.  i.  ch.  7.  fp.  12. 

ZINC,   p.  108,  201, 
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